








OL. 28, NO. 11 


TECHNOLOGY DEP?, 





TRAY 


DECEMBER 1955 


Public Roads 


A JOURNAL OF 


PUBLISHED 
BIMONTHLY BY THE 
BUREAU OF 
PUBLIC ROADS, 

U. S. DEPARTMENT 
OF COMMERCE, 
WASHINGTON 





HIGHWAY RESEARCH 


Travel on main rural roads increased 24 percent from 1950 to 1954 


NOLOGY 











IN THIS ISSUE 


Traffic and Travel Trends, 1954... .. 


New Publications......................... 


U. S. DEPARTMENT OF COMMERCE 
SINCLAIR WEEKS, Secretary 


BUREAU OF PUBLIC ROADS 
CHARLES D. CURTISS, Commissioner 


231 


253 





Public Roads 


A JOURNAL OF HIGHWAY RESEARCE 
Published Bimonthly 


Vol. 28, No. 11 December 195. 
C. M. Billingsley, Editor 





BUREAU OF PUBLIC ROADS 
Washington 25, D. C 


DIVISION OFFICES 


No. 1. 718 National Savings Bank Bldg., Albany 7, 
ie 2 
Connecticut, Maine, Massachusetts, New Hamp- 
shire, New Jersey, New York, Rhode Island, 
and Vermont. 


No, 2. 707 Earles Bldg., Hagerstown, Md. 
Delaware, District of Columbia, Maryland, Ohio, 
Pennsylvania, Virginia, and West Virginia. 


No. 3. 50 Seventh St., N. E., Atlanta 5, Ga. 
Alabama, Florida, Georgia, Mississippi, North 
Carolina, South Carolina, Tennessee, and Puerto 
Rico. 


No. 4. South Chicago Post Office, Chicago 17, IIl. 
Illinois, Indiana, Kentucky, Michigan, and Wis- 
consin. 


No. 5. Federal Office Bldg., Kansas City 6, Mo. 
Iowa, Kansas, Minnesota, Missouri, Nebraska, 
North Dakota, and South Dakota. 


No. 6. 502 U.S. Courthouse, Fort Worth 2, Tex. 
Arkansas, Louisiana, Oklahoma, and Texas 


No. 7. Old Mint Bldg., San Francisco 3, Calif. 
Arizona, California, Nevada, and Hawaii. 


No. 8. 753 Morgan Bldg., Portland 8, Oreg. 
Idaho, Montana, Oregon, Washington, and Alaska. 


No. 9. Denver Federal Center, Bldg. 40, Denver 2, 
Colo. 
Colorado, New Mexico, Utah, and Wyoming. 





PUBLIC Roaps is sold by the Superintendent of Documents, Govern- 
ment Printing Office, Washington 25, D. C., at $1 per year (25 cents 
additional for foreign mailing) or 20 cents per single copy. Free dis- 
tribution is limited to publie officials actually engaged in planning or 
constructing highways, and to instructors of highway engineering. 
There are no vacancies in the free list at present. 


The printing of this publication has been approved by the Director 
of the Bureau of the Budget, March 17, 1955. 





Contents of this publication may be re- 
printed. Mention of source is requested. 











ern- 
nts 
dis: 
ig or 


ing. 


ctor 





Traffic and Travel Trends, 1954 


BY THE HIGHWAY TRANSPORT RESEARCH BRANCH 
BUREAU OF PUBLIC ROADS 


In keeping with the prime significance of highway transportation, this article 
discusses the growth in traffic volumes carried on rural roads and city streets by 
vehicle types, and presents more detailed data than were available heretofore. 
Material received from the several State highway departments in connection with 
the major highway studies of 1954 has made it possible to establish new bench- 
marks from which more accurate estimates of future travel and trafficvtrends 
can be based. 

A comparison of rural and urban travel in 1954 shows the following highway 
usage: rural. 56.6 percent; and urban, 43.4 percent. In 1948, the division was 
about equal. Since 1949 truck travel in rural areas has increased at a faster rate 
than in urban areas, and passenger cars have exceeded that rate. On the other 
hand, truck travel in urban areas gained more rapidly than did that of passenger 
cars. Travel by all types of vehicles on all roads and streets increased more than 
22 percent since 1950. 

The growth of travel on all roads and streets by trucks and truck combinations 
for the period 1940-54 far exceeds that for passenger cars and buses. Truck 
travel increased 112 percent; passenger cars, 81 percent; and buses, 65 percent. 

‘ith the exception of the war years and a few years thereafter, the trend of 
total travel follows closely the economic trend as represented by the Gross 
National Product. Preliminary estimates of travel for 1955 indicate an increase 
of 4.6 percent over the previous year. 

Average daily travel on all rural roads in 1954 was 869 million vehicle-miles 
compared with 845 million in 1953, a 2.9 percent increase. Travel on main rural 
roads in 1954 was 98 percent above 1940; passenger-car mileage was up 93 percent; 
while truck and truck-combination travel increased 116 percent. 

The weights of single-unit trucks, loaded or empty, have increased only about 
10 percent from 1936 to 1954. Truck-combination weights increased rather 
steadily throughout the period—loaded weights being some 61 percent greater 
and empty weights about 73 percent greater in 1954 than in 1936. Ton-mileage 
hauled in single-unit trucks increased from 14.3 billion in 1936 to 36.6 billion in1954. 
For truck-combinations, ton-mileage increased from 13.7 billion in 1936 to 107.3 
billion in 1954. In 1950, 18.5 percent of the truck and truck-combination travel 
was by two-axle tractors pulling single-axle semitrailers, while travel by the same 
type of tractor with dual-axle semitrailers amounted to only 9 percent. By 1954 
this relation had changed materially, the dual-axle semitrailers being consid- 
erably more numerous. In 1954, the four-axle combinations also accounted for 
a larger portion of the ton-mileage than any other single vehicle type, whereas 
in 1950 the three-axle combinations predominated. 

This change is reflected in axle loads. The frequency of axles weighing 18,000 
pounds or more in 1950 was over seven times that in 1936, but from the 1950 high 
there was a consistent yearly drop which amounted to 35 percent by 1954. The 
frequencies for 20,000- and 22,000-pound axles decreased more than one-half 
during the same period. While the frequency of loads exceeding State legal 
limits by 5 percent changed little, there appears to be a real reduction in the 
percentage of higher overloads. Overloads of 50 percent were rare after 1951, 
and overloads of 20 to 50 percent declined noticeably. 


HE ever-increasing importance of our comprehensive information concerning vehicle 
highways in the movement of personsfrom characteristics and _ travel habits. 





point to point and of goods from producer to 
consumer makes a thorough knowledge of such 
movements, their volumes, present trends, and 
potential future levels of great interest and 
importance to persons engaged in transporta- 
tion studies or in the design of traffic facilities. 

In the 5-year period beginning in 1936 
(mostly in 1936 and 1937), 47 of the 48 States 
in cooperation with the Bureau of Public 
toads conducted surveys for a 12-month 
period to collect data which would supply 
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measuring of road mileages, the counting of 
traffic by vehicle type, the weighing of trucks 
on rural roads, and the questioning of drivers 
concerning origin and destination and miles 
driven on different road systems during the 
preceding year supplied basic data from which 
a vast amount of information regarding 
travel habits, ton-miles hauled on rural 
systems, and vehicle-miles driven on all 
systems could be calculated for the period of 
the survey. 


Reported by THOMAS B. DIMMICK 
Head, Current Data Analysis Unit 


Since the original surveys, the States have 
operated automatic traffic recorders at a large 
number of locations and have adopted other 
continuing operations which provide sufficient 
data for estimating trends in traffic volumes. 
Periodie weighing operations, combined with 
manual classified counts of all vehicles passing 
the weighing stations, have been made which 
provide information concerning vehicle types 
and weights as well as their loading habits. 
By means of these trends, annual estimates 
were published showing for each year the 
travel on rural roads from 1936 to 1952 and 
on city streets from 1936 to 1948. By 
combining carried load data with vehicle- 
mileage figures, the ton-mileage of freight 
hauled on main rural roads was estimated for 
each year. Sufficient data are not available 
to justify publishing estimates of ton-mileage 
carried on local roads. No data are available 
concerning loads carried on city streets and 
no attempt has been made to estimate the 
amount of this haulage. 

Between 1946 and 1950, estimated volumes 
of total urban and rural travel from 1936 to 
1948, inclusive, were published annually in 
Pusuic Roaps. These estimates were based 
on comprehensive statewide traffic surveys 
made in the 1936-37 period, and were adjusted 
each year by the use of variable indices such 
as motor-fuel consumption and motor-vehicle 
registration. Following the issuance of the 
1948 data, it became apparent that significant 
changes in factors affecting travel had 
occurred. The decision was made at that 
time to discontinue publishing the series until 
the States had collected a sufficient body of 
current data on urban travel, 


Urban Travel Data Improve 


Many States now have adopted some plan of 
observing the trends in urban travel either by 
means of continuous or part-time counts, and 
several have made sufficient counts to enable 
them to estimate accurately vehicle-miles of 
travel on the streets of their key cities. Most 
States are now able to report the average daily 
travel on the urban extensions of State high- 
way systems and other arterial streets of their 
cities, and to estimate with a reasonable degree 
of accuracy the travel on all of the streets. 

Although approximations may have to be 
made concerning the lightly traveled local 
streets, a large expenditure of funds to deter- 
mine accurately the amount of travel on them 
is not justifiable. Motor-vehicle-use surveys, 
made in several States in recent years, have 


1 See previous articles on traffic in PUBLIC ROADs: vol. 27, 
Nos. 6 and 11; vol. 26, Nos. 5 and 11; vol. 25, Nos. 3, 7, and 12; 
vol. 24, No. 10; and vol. 23, No. 9. 
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Table 1.—Estimate of motor-vehicle travel in the United States by vehicle types, 1949-54 

















Travel in millions of vehicle-miles for calendar years— 
Vehicle type 
1949 1950 1951 1952 1953 1954 
Passenger cars: ! 
SSS ree eee eee ee 168, 897 181, 095 205, 375 222, 064 237, 567 246, 300 
ic bttininineadnendddadsusveiinneed 173, 581 182, 518 186, 756 188, 123 197, 784 204, 305 
.  - ee ee 478 363, 613 392, 131 410, 187 435, 351 450, 605 
Commercial buses: 
SE, enivichwkbaduccecwsncodsedcweuss 1, 470 1, 394 1, 381 1, 444 1, 455 1, 453 
NE itaicaltttic abana ceniaierieira daetneabiine 2, 030 1, 877 1, 822 1, 750 1, 856 1, 743 
Be WB eee ee 3, 500 3, 271 3, 203 3, 194 3, 311 3, 196 
School and nonrevenue buses 
iii dibtindackindantinvenusiienad 677 729 823 1, 026 1,024 1, 091 
ch lnddathchudakaksacusdughamicet 75 81 92 114 114 121 
PT iii Cob tiansieebaanehacaneddudys 752 810 915 1, 140 1, 138 1, 212 
All buses: 
Is od dinsanudieunndedankoontnd 2, 147 2, 123 2, 204 2, 470 2,479 2, 544 
CE iccndvkderrddeedannuniacwmadet 2, 105 1, 958 1,914 1, 864 1, 970 1, 864 
Se ee reenee: 4, 252 4, 081 4,118 4, 334 4, 449 4, 408 
All meee y ed vehicles: 
Se eee 171, 044 183, 218 207, 579 224, 534 240, 046 248, 844 
ND OR iiitiddawtsncaadewnswssscesineseud 175, 686 184, 476 188, 670 189, 987 199, 754 206, 169 
A eee ee 346, 730 367, 694 396, 249 414, 521 439, 800 455, 013 
Trucks and combinations: 
hits hb bihwanineiidinddin aman plenivil 48, 053 56, 780 60, 843 64, 929 68, 329 68, 374 
. ES Eee 29, 678 33, 772 34, 001 34, 131 36, 304 37, 470 
_ __ eee 77, 731 90, 552 94, 844 99, 060 104, 633 105, 844 
All motor vehicles: 
CS EE en ee 219, 097 239, 998 268, 422 289, 463 308, 375 317, 218 
EE cantdicnnacaingnseeeddénnssaneman 205, 364 218, 248 222, 671 224, 118 236, 058 243, 639 
 abaivnbbatvedtsadduabindienenasacuuls 424, 461 458, 246 491, 093 513, 581 544, 433 560, 857 























1 Includes taxicabs. 


provided additional data concerning travel on 
all types of city streets. While much is desired 
in the way of more complete urban travel data 
for the major thoroughfares, considerable 
progress is being made in the collection of this 
information. 


New Travel Trend Base Established 


The Federal-Aid Highway Act of 1954 di- 
rected that a study be made of the costs of 
completing the several systems of highways in 
the several States. One important result of 
the States’ cooperation in this study was a 
complete estimate of vehicle-miles of travel in 
1953 on all systems, urban as well as rural. 
These State estimates, based on the best avail- 
able data regarding current travel on the 
various systems of roads and streets, now 
make it possible to establish a new base for 
national vehicle-mileage estimates. 

The new vehicle-mile totals check closely 
with those previously calculated from trend 
data since 1948. The new main rural road 
figure is only a small fraction of one percent 
larger than the old trend figure. Somewhat 
larger discrepancies were found between the 
old and new local rural road and urban street 
estimates although the totals are practically 
the same. In fact, the new total vehicle- 
mileage estimate exceeded the old trend total 
by only 0.4 of one percent. Such close concur- 
rence of the two estimates indicates that the 
plan of adjusting vehicle-mileage figures by 
means of trends is satisfactory for the main 
highway systems, provided the estimates are 
checked periodically to adjust for the mileage 
changes that occur. 


Urban Travel Estimates Extended 


Since the 1953 vehicle-mileage total com- 
pared so favorably with the figure derived 
from the State reports, all estimates for the 
years 1949-54 have been adjusted to remove 
the discrepancy indicated by the 1953 check. 
Table 1 gives the estimated travel in millions 


of vehicle-miles by passenger cars, commercial 
buses, school and nonrevenue buses, and trucks 
on rural roads and on urban streets for the 6 
years commencing with 1949 when publication 
of urban travel estimates was discontinued. 
A comparison of the figures indicates that 
truck travel is increasing at a faster rate in 
rural areas thanin urban. At the same time, 
travel by passenger cars is increasing even 
faster on rural roads than truck travel. Con- 
versely, truck travel on urban streets is in- 
creasing faster than passenger-car travel. 
Commercial-bus travel, both rural and urban, 
is decreasing while school bus travel is rapidly 
increasing. Total travel has increased over 22 
percent in the 4 years since 1950. 
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Travel Follows Economic Trend 


Travel on all rural roads and streets, motor- 
vehicle registration, motor-fuel consumption. 
and the Gross National Product are shown in 
figure 1 for the years 1936—54, inclusive, as a 
percentage of the 1950 values. This chart 
indicates that, with the exception of the war 
years and a few years thereafter when traffic 
restrictions drastically curtailed travel while 
production was stimulated, the trend of total 
travel follows closely the economic trend as 
represented by the Gross National Product. 


Immediately following the war, the Gross 
National Product declined and then leveled 
off while traffic increased rapidly. The curves 
came together again in 1949 and followed 
closely until 1954. The downward trend of 
production in 1954 (which proved to be only 
temporary) was reflected only slightly in high- 
way travel; the rate of increase was 3 percent 
from 1953 to 1954 compared with 6 percent 
from 1952 to 1953. The volume of truck 
travel in 1954, however, was only 1.2 percent 
above the previous year’s total and ton- 
mileage hauled in 1954 was 2 percent less than 
in the previous year. Preliminary estimates 
of travel and Gross National Product for 1955 
indicate that both quantities will be about 
4.6 percent greater than in the previous year 

Figure 2 shows traffic volumes on rural 
roads and urban streets for each of the years 
1936-54, as a percentage of such travel in 
1950. It is noticeable that from 1936 to 1948 
the curves representing rural roads and urban 
streets are very similar. From 1948 on, how- 
ever, rural travel increased at a fairly uniform 
rate with only a slight indication of leveling 
off, while urban travel increased each year but 
at a much reduced rate, which resulted in a 
considerable spread between the two curves. 
The past year was an exception to the general 


GROSS NATIONAL PRODUCT — 1947 DOLLARS 

20 VEHICLE MILES OF TRAVEL, PASSENGER CARS, BUSES, AND TRUCKS 
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Figure 1.—Total travel, motor-vehicle registration, motor-fuel consumption, and Gross 
National Product, 1936-54, as a percentage of the respective amounts in 1950. 
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Figure 2.—Travel on all rural roads and streets, 1936-54, as a percentage of such travel 
in 1950. 


trend that prevailed from 1948 through 1953, 
since in 1954 urban travel increased 3.2 per- 
cent while rural travel increased only 2.9 
percent. This difference is small and probably 
of little significance. 

In 1948 and previous years for which esti- 
mates were made, the total volumes of urban 
and rural travel were approximately equal. 
For instance, the 1936 estimates indicated 
that rural traffic accounted for 48.66 percent 
of all travel, while in 1948 the figure was 
49.97 percent. Since 1948, rural travel has 
exceeded urban travel to an increasing degree. 
The relation of rural travel to total travel in 
the succeeding years was as follows: 51.62 
percent, 1949; 52.37 percent, 1950; 54.66 per- 
cent, 1951; 56.36 percent, 1952; 56.64 percent, 
1953; and 56.56 percent, 1954. 

Table 2 shows the estimated amounts of 
travel in 1954 on main rural roads, local rural 
roads, and urban streets for passenger cars, 
buses, and trucks together with the number 
of vehicles registered and the quantity of 
motor fuel consumed. The travel figures 
were obtained by applying the available trends 
to the 1953 data, which, as previously stated, 
were derived from the various State reports 
submitted for the nationwide highway study. 

In general, the table is comparable to the 
one compiled for a study made in 1948.2 In 


addition to traffic volumes and data concern- — 


ing vehicles registered and motor fuel con- 
sumed, table 2 shows average miles of travel 
per vehicle, average consumption of motor 
fuel per vehicle, and average travel per gallon 
of fuel consumed. One feature to be found 
in this table, and not included in the 1948 
Study, is the segregation of travel data on 
main roads and local roads. 





2 Trends in motor-vehicle travel, 1948, by G. P. St. Clair. 
Purric Roaps, vol. 25, No. 12, Feb. 1950, p. 296. 
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A comparison of vehicle-miles of travel on 
all roads and streets in 1940, 1945, 1950, 1953, 
and 1954 is given in table 3. Probably the 
most significant relation shown by this table is 
the greater increase of travel by trucks and 
truck combinations in comparison with 
passenger. cars and buses until 1950. Travel 
by trucks and truck combinations in 1954 
was 112 percent greater than in 1940. The 
total increase for passenger-car travel during 
the period was 81 percent. Bus travel leveled 
off considerably and only a 65-percent gain is 
indicated for this period. The percentage of 
all rural and urban travel by trucks and com- 
binations increased from 16.52 percent in 1940 
to 18.87 percent in 1954. 


Rural-Road Travel Increases 


Figure 3 shows the annual vehicle-miles of 
travel on all rural roads by 12-month periods 
ending each month (moving average) from the 
end of 1936, the first year of the planning 
surveys, to the present. This method of 
presentation reduces the seasonal fluctuations. 
The portion of the curve from the end of 1946 
thiccgh 1950 indicates that the increases 
averaged over 10 percent each year and was 
almost 12 percent during 1951. During 1952 
and 1953, the annual increases were about 7 
percent and in 1954, the increase dropped to 
3 percent. Reports for the first half of 1955 
indicate an increase of 4 to 5 percent for the 
calendar year. 

Travel on all rural roads in the eastern, 
central, and western regions of the country,’ 
by 12-month periods ending each month, is 
shown in figure 4 as a percentage of such travel 
in 1950. Since 1950, traffic has consistently 
increased more in the eastern regions than in 
other sections of the country which is the 
reverse of what occurred from 1941 to 1950.4 
In the western regions, traffic increased slowly 
in 1951 but sharply reduced the eastern lead 
in 1952 and 1953, while in 1954 the trend 
was similar to that in the eastern regions and 
only slightly lower. Travel in the central 
regions followed a trend below those of either 
the eastern or western regions, but made an 





3 Eastern regions.—New England: Connecticut, Maine, 
Massachusetts, New Hampshire, Rhode Island, and Ver- 
mont. Middle Atlantic: New Jersey, New York, and 
Pennsylvania. South Atlantic: Delaware, Florida, Georgia, 
Maryland, North Carolina, South Carolina, Virginia, and 
West Virginia. Central regions.—East North Central: 
Illinois, Indiana, Michigan, Ohio, and Wisconsin. East 
South Central: Alabama, Kentucky, Mississippi, and Ten- 
nessee. West North Central: Iowa, Kansas, Minnesota, 
Missouri, Nebraska, North Dakota, and South Dakota. 
West South Central: Arkansas, Louisiana, Oklahoma, and 
Texas. Western regions.—Mountain: Arizona, Colorado, 
Idaho, Montana, Nevada, New Mexico, Utah, and Wyo- 
ming. Pacific: California, Oregon, and Washington. : 

4 Trends in traffic volumes, vehicle types, and weights, by 
Thomas B. Dimmick. Pvriic Roans, vol. 27, No. 11, 
Dec. 1953, p. 236. 


Table 2.—Estimate of motor-vehicle travel in the United States by vehicle types in calendar 




















year 1954 
r Motor-fuel con- 
Motor-vehicle travel Num- Average 
ber of — sumption trave 
Vehicle type = travel —- 
—_ sy — 4 Total ru-| Urban | Total | vehi- ¥ UNicle Total 2 aed fuel con- 
gota “levee ral travel] travel | travel | cles! wonaits sumed 
Million | Million | Million | Million | Million 
vehicle- | vehicle- | vehicle- | vehicle- | vehicle- | Thou- Million Miles/ 
miles miles miles miles miles sands | Miles | gallons | Gallons gal. 
Passenger cars 3_._....-. 169, 755 76, 545 | 246,300 | 204,305 | 450,605 | 48, 413 9, 308 | 30,915 639 14. 58 
Buses: 
Commercial... _.-..- 1, 148 305 1, 453 1, 743 3, 196 83 | 38, 506 639 | 7,699 5. 00 
School and nonrev- | 
aa aac aa 603 488 | 1,091 121 | 1, 212 150 | 8,080 116 773 | 10.45 
All Suset... 0.0. 1, 751 793 2, 544 864 4, 408 233 | 18,918 755 | 3,240 5. 84 
All passenger vehicles...) 171, 506 77, 338 | 248, 844 | 206, 169 | 455,013 | 48,646 | 9,354 | 31,670 651 14. 37 
| | 
Trucks and combina- | 
Soa Sicacscinnanewes 45, 553 22, 821 68, 374 37, 470 105, 844 9,726 | 10,883 | 12, 541 1, 289 8.44 
| 
All motor vehicles_.-.... 217, 059 | 100,159 | 317,218 | 243, 639 | 560, 857 | 58,372 | 9,608 | 44,211 757 12. 69 



































1 Registration figures differ slightly from those in Bureau of Public Roads table MV-1 for 1954 because of adjustments for 
defective classification in a few States and to allow for duplicate registrations. 
2 Total fuel consumed differs from that given in Bureau of Public Roads table G-21 because of adjustments to cover esti- 


mated amounts used by motorcycles. 
3 Includes taxicabs. 
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Table 3.—Comparison of the estimated vehicle-miles of travel on all roads and streets in 
1940, 1945, 1950, 1953, and 1954 











= Passenger cars Buses | no atio 5 oan 
Year — ) 
vehicle- } a 

| miles i ont. Vehicle- re pep Vehicle- | py | Vehicle- 

| vehicles | ™iles | Vehicles | Milles vehicles | Miles 
| } 

| Millions Millions Millions | Millions 
| RE her 302, 188 82. 60 249, 604 0. 88 2, 657 16. 52 49, 927 
PS Sac bk ede diadbatdentauseee Z | 250, 173 80. 02 200, 199 1. 53 3,832 | 81.45 | 46,142 
1945: 1940 ratio....-....----- Se eae | 83 2 .80| 1.74 1.44 | 1.18 92 
LSE ea SR. Sees ant 458, 246 79. 35 363, 613 . 89 4, 081 | 19. 76 90, 552 
1950; 1946 ratio_.......-------- Keubdaite abies 1. 83 - 99 1.82 68 1.06 | 1.07 1.96 
1950: 1940 ratio._....-.--- ninloriaee aid 1.52 - 96 1.46 1.01 1.54 | 1.20 1.81 
SE Pe eee 544, 433 79. 96 435, 351 - 82 4,449 | 19.22 104, 633 
OES SE es 1.19 1.01 1.20 .92 1.09 | 97 1.16 
ok, eee 2.18 1.00 2.17 - 54 1.16 1.04 2.27 
1953: 1940 ratio. .-.-.----- 1.80 97 74 . 93 1.67 | 1.16 £2.10 
EE RE eae eens 560, 857 80. 34 450, 605 .79 4, 408 | 18.87 | 105, 844 
SE PINs Vndtiendanseawimawan 1.03 1.00 O04 96 -99 | - 98 1.01 
1954: 1950 ratio---__--- 1.28 1.01 1.24 . 89 1.08 95 1.17 
1954: 1945 ratio. .-.-.----- Es wats | 2.24 1.00 2.25 -62 1.15 1.02 2. 27 
CO UL Eee eee 1.85 . a 1.81 - 90 1.65 1.14 2.12 























average annual gain over the period of about 
6.5 percent. 

The average daily vehicle-miles of travel 
on all rural roads by months in 1953, 1954, 
and the first 8 months of 1955 are shown 
graphically in figure 5. The graph shows that 
travel in 1954 was generally heavier month 
by month in all regions than it was in the 
previous year, except in the western regions 
during June. Likewise for the first 8 months 
of the year, travel in 1955 exceeded that in 
1954 each month except in the central regions 
in February and in the western regions in 
April. 

The average daily travel on all rural roads 
in the United States in 1953 was 845 million 
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vehicle-miles. The 1954 figure of 869 million 
vehicle-miles exceeded 1953 by 2.9 percent. 
Daily travel in the eastern regions in 1953 
amounted to 278 million vehicle-miles. In 
1954, travel in these regions increased 3.2 
percent over the previous year and amounted 
to 287 million vehicle-miles. In the central 
regions, the average daily travel in 1953 was 
414 million vehicle-miles. This figure was 
increased 2.2 percent in 1954 and amounted to 


423 million vehicle-miles. 


In 


the 


western 


regions, 


travel in 


1953 


amounted to 153 


million vehicle-miles daily, and increased 3.9 
percent in 1954, or to 159 million vehicle- 
miles. 


Figure 6 shows, in bar-chart the 


form, 





vehicle-miles of travel by single-unit trucks 
and by truck combinations on main roads 
and local roads. The chart illustrates th 
prevalence of truck combinations on main 
roads and, conversely, the relative infrequence 
of these vehicles on the local roads. Travel 
by truck combinations constituted almos; 
one-third of all travel by freight-carrying 
vehicles on the main roads, while this means 
of transportation composed less than one- 
tenth of the total on the local roads. Put in 
terms of averages, one mile of main road 
earried 106 tractor-trailer combinations pe 
day in 1954, while the equivalent figure for 
local roads was less than 3. 

Average daily traffic by the lighter-weight 
single-unit trucks is also far less important on 
local than on main roads, although the dif- 
ference is not as great as it is for the combi- 
nations. The average mile of main rural road 
carried 228 single-unit trucks daily in 1954, 
while only 21 such vehicles traveled the aver- 
age mile of loeal road. 

Very few data have been collected concern- 
ing the loads carried on local roads, and cur- 
rent traffic information ecncerning this mile- 
age is rot as reliable as it is for main roads. 
Local road mileage far exceeds that of main 
roads, yet estimates indicate that total truck 
travel on main roads was more than double 
and ton-mileage hauled was about four times 
the amount carr’ed on local roads. Because 
of a scarcity cf basic and trend data and the 
relative unimportance of the local road mileage 
from a freight-carrying standpoint, subsequent 
sections of this article will be confined to data 
concerning travel and freight transported on 
main rural roads. 








Figure 3.—Vehicle-miles of travel on all rural roads by 12-month periods ending each month, 1936 to 
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mid-year 1955. 
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Figure 4.—Travel on all rural roads by 12-month periods ending each month, 1951 to mid-year 1955, as 
a percentage of travel in 1950. 


Main Rural-Road Travel Continues ad 
Upward Trend _ - 
Travel by passenger vehicles, single-unit : 
: a 1000 : 

trucks, and tractor-trailer combinations on “4 
main rural roads from 1936 to 1954, inclusive, 950 § | 
as a percentage of such travel in 1950 is shown Zz 
in figure 7. Probably the most interesting 900 at 
and important trend is the increase in the vy UNITED STATES TOTAL 
popularity of combination-type vehicles be- 850 rs ae 
tween 1941 and 1950. From 1936 to 1941, / 


the use of combinations was increasing at —- 


about the same rate as that of the other types 
of vehicles. During the war, however, the 
greater operating efficiency of combinations 
was recognized and their travel was curtailed 
only slightly, whereas travel by other types of 
trucks was reduced greatly. After the war 
ended, the use of combinations increased 
rapidly. 

The 1950 surveys indicated a gain of almost 
24 percent over the previous year for combi- 
nation vehicles, whereas the use of single-unit 
trucks increased only 11 percent in the same 
period. Since 1950 the trends in use of com- 
binations and of single-unit trucks have been 
very similar and have not climbed as fast as 
the trend for passenger-car use. For the en- 
tire period from 1936 to 1954, inclusive, an- 
nual travel of passenger cars increased 135 
percent; single-unit trucks, 149 percent; and 
tractor-trailer combinations, 425 percent. 

Table 4 compares the estimated vehicle- 
miles of travel on main rural roads in 1940, 
1945, 1950, 1953, and 1954, and gives the per- 150 
centage distribution of this travel by main 
vehicle types. The table shows that total 
travel in 1954 was 98 percent greater than it 
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Figure 5 (Right).—Average daily travel on 
all rural roads in 1953, 1954, and the first 
8 months of 1955. 
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Figure 6.—Vehicle-miles of travel by trucks and truck 
combinations on main and local rural roads in 1954. 


was in 1940, that passenger-car travel was 93 
percent greater, while truck and truck-com- 
bination travel increased 116 percent. Single- 
unit truck travel increased 86 percent (less 
than passenger cars), while tractor-trailer 
combination travel increased 229 percent. 
Other ratios listed show greater increases 
for combinations than for single-unit trucks 
in each instance except in the 1954:1953 com- 
parison. In the latter case both ratios show 
a slight decrease—combinations decreasing 
somewhat more than the smaller vehicles. 
This would be expected in light of the 1954 
decline in Gross National Product previously 
mentioned. 


Truck Travel Decreased in 1954 


The ratios of 1954 traffic on main rural roads 
to corresponding traffic in 1953, by type of 
vehicle and by United States Census regions 
and the three main geographic regions, are 
given in table 5. For the United States as a 
whole, while local passenger-car travel in- 
creased about 4 percent in 1954 compared 
with the previous year, travel by all other 
types of vehicles (out-of-State passenger cars, 
trucks, truck combinations, and buses) de- 
creased. Apparently the 1954 decline in 
Gross National Product affected tourist pas- 
senger-car travel as well as truck and bus 
travel, but had little effect on local passenger- 
car travel. The maximum gain in total 
travel, 3 percent, was found in the New 
England, South Atlantic, and West South 
Central regions. There was an increase in 


all other regions except the East South Cen- 
tral where there was no change, and the East 
North Central where there was a decrease of 
1 percent. 

The percentage of travel by vehicle types 
on main rural roads in the summer of 1954 is 
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given in table 6 for the nine census regions anc. 
the three main geographic regions. The table 
shows that the largest percentage of passenger- 
car travel is in New England with the per 
centages in the Pacific and East North Centra 
regions following closely. A comparison o 
truck travel shows that the East South Centra’ 
region has the largest percentage of travel hb: 
all types of trucks and combinations, with th: 
West South Central and Mountain regions 
following in order. The lowest percentage is 
in New England. Travel by all types o: 
combinations in the East North Centra 
region exceeds all other regions and is followed 
in order by the Middle Atlantic and the Wes‘ 
North Central. When the comparison i 
restricted to travel by truck and full-trailer 
combinations, the Pacific and Mountain 
regions are the only ones with an appreciable 
proportion of vehicles of this type. 

When the percentage distribution of travel 
by types of motor-vehicles given in table 6 is 
compared with a similar distribution previ- 
ously published for 1950, it is found that during 
the 1950—54 period, the percentage of passenger- 
car travel increased from 76.15 to 78.28 
percent; that of single-unit trucks decreased 
from 15.63 to 14.31 percent; and combinations 
decreased from 7.21 to 6.68 percent. These 
figures show, as was noted in the discussion 
concerning table 5, that travel by trucks and 
combinations has not expanded as fast as 
passenger-car travel since 1950. 


Weight Stations Operated 


During the summer of 1954, a total of 516 
loadometer or pitscale stations were operated 
in 42 States for the purpose of collecting trend 
data concerning vehicle types, weights, and 
loading practices. During this survey, 395,050 
trucks and truck combinations passing the 
stations were counted and classified according 
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Figure 7.—Travel by passenger vehicles, single-unit trucks, and truck combinations on 
main rural roads, 1936-54, as a percentage of such travel in 1950. 
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Table 4.—Comparison of estimated vehicle-miles of travel on main rural roads in 1940, 


to the number of axles and tire equipment. 
1945, 1950, 1953, and 1954 


Of that number, 134,488 vehicles were weighed 












































































































































and a record was made of the type of each 
Passenger cars and | All trucksand truck| : vehicle, the weight of each of its axles, the 
i = . . * 
buses combinations ngle-unit trucks | Truck combinations} =. acing in feet between each pair of axles, and 
z: Au ey Porcaat- | whether the vehicle was loaded or empty. 
Year vehicle- | h . : age of all age of all | The stations used in the 1954 survey were 
3 cent- Mm | ees ° ° 
miles eaeaten Vehicle- aaa Vehicle- — Vehicle- — | Vehicle- located at the same points as in former years, 
vehicles | ™'°S | vehicles | "5 | truck | ES | truck | Milles most of them being at sites operated in the 
combina- combina- | ss ¥ es B 
tions tions | original surveys in the 1936-40 period. From 
, : | comparable data collected at these locations 
Millions Millions Millions | Millions a9 ; — 
80.8 88,715 | 19.2 21, 100 79.1 16, 699 20.9 | 4,401 trends in travel, loading practices, and carried 
_ * wee, ae wee at het ua 34 | oo loads were obtained, which, when applied to 
77.2 134, 527 22.8 39, 822 68. 4 27, 257 31.6 | 12,565 former estimates derived from com iv 
99 2.01 1.04 2.11 95 2.00 1.12 | 9.87 “ey a : : packenstve 
96 1.52 1.19 1.90 86 1.63 1.81 | 2. 86 surveys, gave current estimates of vehicle- 
Tet Cet “wiae | “isl te | te | ee miles traveled by loaded vehicles and the 
r 1.01 2.50 . 98 2.44 95 2.31 1.14 | 2&7 carried load. The product of these two 
97 1. 89 11s | 2.19 186 | 1.88 1.58 | 3.35 #s : — 
79.0 171,506 | 21.0 45, 553 68.2 31, 064 31.8 | 14.489 factors is the ton-miles of carried load. Data 
1954: 1958 ratio__.-..-- R 1.01 1.02 97 -98 1.01 -99 - 99 | . 98 . > = : 
1954: 1950 ratio._.-_-_- 1.24 1.02 1.27 2 1.14 .99 1.14 1.01 | 1.15 concerning the frequency of overloading and 
1954: 1945 ratio__....-- &. 53 1.01 2.56 95 2. 41 95 2. 28 1.13 2.73 of heavy axle and heav ross weight occur- 
1954: 1940 ratio___._._- 1.98 .98 1.93 1.09 2.16 86 1.86 1.62 | 3.29 : 7 = _ ee 
] rence also are made available. The remaining 
a 
> Table 5.—Ratio of 1954 traffic on main rural roads to corresponding traffic in 1953, by regions 
8 
d Eastern regions ! Central regions 2 Western regions 3 
. Vehicle t | | ‘States 
ehicle type oe East East | West | West — 
e New | Middle | South a oo te IP Moun- , average 
: >. | Average | North South North South Average ee Pacific | Average 
n England Atlantic | Atlantic Central | Central | Central Central tain 
| | = 
Ss Passenger cars: } 
pS REE Se ee Oe eee roe ee ee 1.04 | 1.04 1.07 1. 06 1.01 1.00 1. 06 1.02 1,02 1,04 1. 04 1.04 1.04 
Ly SRA hp IS St Series 102 | .96 1,01 1. 00 99 .97 .97 1, 09 1,00 96 . 99 97 99 
All passenger cars_........----------- 1.03 | 1.03 1, 05 1. 04 1,00 99 1.04 | 1.03 1,01 1.00 1.03 1.02 1.03 
Trucks and truck combinations: 
Single-unit trucks... .................... Oe} 0 94 97 95 1, 06 . 92 1.01 . 99 1.07 99 1.03 99 
Truck combinations-----_-_---__- . 96 | 1. 02 - 94 .97 . 92 91 1.04 1.14 .99 1. 04 . 98 1.10 . 98 
6 All trucks and combinations 1,01 1.00 . 94 97 . 93 1.03 . 96 1,04 99 1. 06 99 1,02 99 
d So rst A a, Se 1. 04 | .95 .94 . 96 . 86 . 90 «= | 85 1.02 91 95 91 
: RACE) AE LAE SES Dorel 1.03 1, 02 1.03 1,03 . 99 1.00 1, 02 1,03 1.00 1,02 1.02 1. 02 1.02 
0 1 Includes toll road vehicle-mileage for Maine, New Hampshire, New Jersey, and Pennsylvania. 
1e 2 Includes toll road vehicle-mileage for Oklahoma (Turner Turnpike). 
3 Includes toll road vehicle-mileage for Colorado (Denver-Boulder Turnpike). 
ig 
Table 6.—Percentage distribution of travel by vehicle types on main rural roads in the summer of 1954, by regions 
Eastern regions | Central regions | Western regions 
pean 
Vehicle type | East East | West West — 
New | Middle | South pe ase | WS ee Moun- average 
. - | Average | North South | North South | Average net Pacific | Average 
England | Atlantic | Atlantic Central | Central | Central | Central tain 
Passenger cars: | 
OS ae ha a 62, 22 64. 89 58. 64 61. 32 61. 85 49. 73 62. 91 59. 84 59. 62 39. 45 69. 48 58.19 59. 93 
"Cae DST g Rae ae eS BS aS 21.58 | 14.40 20. 28 18, 45 18, 80 21. 65 17.01 13, 64 17, 55 35. 81 11. 27 20. 50 18, 35 
All passenger cars--_.....----------.-- 83.80 | 79.29 78. 92 79.77 80. 65 71. 38 79. 92 73. 48 77.17 75. 26 80. 75 78. 69 78. 28 
Single-unit trucks: | 
Panel and pickup-.--...-.------------- 3. 66 7.15 5.44 5. 21 11, 42 5. 84 11. 46 7.94 10. 99 7.03 8. 52 7. 22 
Other 2-axle, 4-tire | 1, 43 48 . 95 23 ie . 46 25 .27 1.02 1.10 1,07 . 63 
Other 2-axle, 6-tire | 6.80 5. 72 6. 07 4.76 9. 65 5. 89 7. 04 6. 37 5. 48 3. 78 4,42 5. 93 
ede ie Aa aD ae 77 .6 . 40 . 67 43 17 39 . 68 73 a 
All single-unit trucks | 12.36 14, 12 13. 09 10. 60 21. 86 12.62 | 18.92 14. 97 18.17 12. 64 14.72 14, 31 
Truck-tractor and semitrailer combinations: | 
wo SRE ER BI eS 3.18 5. 20 2. 43 3.50 3.16 ta | 22 2. 95 20: | Lae 67 . 88 2.77 
MONI hi te ris 2) ve syet ee is 183 | 234 3.53 2.72 4.08 2. 25 3. 59 3.61 3.56 1.09 7 . 88 2. 82 
pe ET ES OE 01 | 08 02 02 51 "04 ‘84 22 43 2. 43 2.71 2. 60 68 
All truck-tractor and semitrailer com- be 
NNN Scansecks ces. eeseesce 4, 02 7. 57 5. 98 6. 24 7.75 5.70 6. 65 6. 78 6. 93 4.74 4.14 4. 36 6. 27 
Truck and trailer combinations: | | 
NE I i crt ail aan een nincwinaim ee 01 | .04 04 03 07 01 25 | 13 12 . 30 . 21 24 11 
20 SSS SE ees eee a eee 01 a ee 03 01 13 .72 - 86 81 21 
gs TSE REY, er ee PSG, i ein | eae igh, eases (‘) | 03 15 - 62 45 09 
All truck and trailer combinations_--- Ok | .07 . 04 . 04 .49 .01 . 28 14 28 1.17 1. 69 1. 50 41 
ME COM NIAReRE: ooo. ce cce 4.03 | 7.64 6. 02 6.28 | 8.24 5.71 6. 93 | 6.92 | 7.21 | 5.91 5. 83 5. 86 6. 68 
| | 
All trucks and truck combinations_-.._..__- 15. 28 20. 00 20. 14 19. 37 | 18, 84 27. 57 19.55 | 25.84 | 22,18 24. 08 18. 47 20. 58 20. 99 
| 
$4 SREP acc SE, I PEP ES. 92 71 94 86 | 51 1. 05 53 | 68 . 65 . 66 78 73 73 
| | 
7 I SS TOE ES RE 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 
| | 
































1 Less than 0.005 percent. 
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Table 7.—Average weight (in pounds) of loaded and empty trucks and truck combinations, by vehicle types, in the summer of 1954, by 









































regions 
Eastern regions Central regions Western regions 
cela ations } = 
Vehicle type | | E . ae tates 
: } ast East West West 
| New d| pred a, ¢ | Average | North South | North South | Average | — Pacific | Average | *V¢rage 
en . — Central | Central | Central | Central 
| | | 
AVERAGE WEIGHTS OF LOADED VEHICLES 
Single-unit trucks: | | 
gy ee ee 5, 415 4, 918 5, 430 5, 302 5,177 5, 509 5, 339 5, 566 5, 405 5, 316 4,924 5, 083 5, 307 
Te a ae 6, 121 6, 100 7, 109 6, 370 6, 567 6,763 | 7,464 | 6,754 6, 993 7, 076 6, 371 6, 622 6, 582 
ge i a ee 15, 797 14,831 | 14,497 14, 806 13, 204 15,277 | 14,332 | 13,565 14, 016 14, 721 14, 273 14, 461 14, 337 
ME scicc dick aacade wanna gan dtetioe'> 4 40,396 | 34,220 30,441 | 32,490 29, 788 28,790 | 27,870 | , 470 29, 129 31, 657 i 30, 420 30, 702 
UIE csc Vath coteadsrecdiwne conhins 12,884 | 12,523 12,184 | 12,401 10, 594 11,431 | 10,874 | 9, 607 10, 583 10, 091 10, 228 10, 173 11, 021 
Truck combinations: 
Truck-tractor and semitrailer__________- 40, 593 38, 010 41,415 | 39,934 41, 245 38,262 | 42,726 , 090 40, 926 50, 845 54, 445 53, 077 42, 327 
RE GD WI inci nce tcccosusecsces~ S'S acre | 49, 620 54, 200 52, 414 68, 524 46, 228 34, 141 , 968 53, 451 64, 336 62, 226 62, 764 59, 422 
PNG Fantdwudnas ntasentente erences | 40,593 | 38,057 41, 488 39, 991 42, 382 38, 266 42, 324 , O87 41, 350 52, 872 56, 315 55, 096 43, 259 
| 
Average, all trucks and combinations..__.._| 21, 348 24, 046 23, 700 23, 531 26, 251 18, 270 | 23, 572 20, 680 22, 796 24, 344 27, 600 26, 354 23, 661 
AVERAGE WEIGHTS OF EMPTY VEHICLES 
Single-unit trucks: | 
EES Se ee 4, 495 3, 784 4, 032 4,013 3, 958 4, 159 4, 350 4,148 4,133 | 4,029 4, 156 4, 085 4, 091 
Other 2-axle, 4-tire._____- 4, 569 4, 454 5, 597 4, 760 4, 796 6, 093 6, 165 5, 435 5, 507 5, 269 4, 821 4 983 4, 976 
Other 2-axle, 6-tire_ ptacdedcsscosl Sa, | 8, 094 8, 591 7,949 8,271 | 8,206 8, 147 8, 149 8, 656 8, 410 8, 546 8, 340 
Ra aeea pakctwhawedadatisnmecl 22,231 | 15,420 13,535 | 15,138 14, 416 12,465 | 14,302 14, 173 13, 758 17, 161 16, 089 16, 691 14, 912 
NGS oo cole cneincapeddecsonotes | 7,658 6, 576 5,680 | 6,182 5, 652 6, 006 6,280 | 5,470 5, 768 5, 624 5, 530 5,5 5, 865 
| 
Truck combinations: | | 
Truck-tractor and semitrailer__.._._._- 23,172 | 20,258 21,052 | 20,917 21, 353 19, 691 21,629 | 20,259 20, 846 26, 721 27, 064 26, 883 21, 325 
‘Trace ane traiier............... ‘ |} 19,650 | 23,642 27,450 | 24,782 27, 544 23, 416 17, 092 , 284 | 25,892 28, 390 29, 685 29, 221 27, 856 
Pi Se a ee eee eee 23,170 | 20,316 21, 096 | 20, 958 21, 955 19, 694 21, 507 | 20, 275 21, 087 27, 241 28) 306 27, 817 21, 825 
j | | | 
Average, all trucks and combinations__--_- -| 10,889 | 10,656 8, 785 | 9, 650 11, 365 8,084 | 10,478 | 8,212 | 9,391 8, 895 10, 025 9, 431 9, 478 
| | | 


























tables and charts in this article have been 
calculated by means of these trends, or by 
combining the actual data gathered in the 
summer survey with data developed from 
trends. 

The average weights of loaded and empty 
trucks and truck combinations according to 
vehicle types are given in table 7 for each of 
the census regions, the main geographic 
regions, and for the United States as a whole 
in the summer of 1954. From this table it 
will be seen that the heaviest average weight 
of loaded single-unit trucks was found in New 
England with the Middle Atlantic region 
being slightly less. The heaviest average 
weight of truck combinations was found in the 
Pacific region with that in the Mountain 
region being slightly smaller. The highest 
average weight for loaded trucks and combina- 
tions of all types was in the Pacific region and 
the lowest in the East South Central region. 
The average empty weights followed a regional 
pattern similar to that for the average loaded 
weights. 


Pay Load Determined 


If it is assumed that the average empty 
weight of loaded vehicles of a given type is 
. the same as the average weight of empty 
vehicles of that same type, then subtracting 
average empty weight from average loaded 
weight gives average carried load for the 
vehicle type. On this basis, the average 
loads carried in vehicles of different types and 
the relation of these loads to the average 
loaded weights of the vehicles are as shown in 
table 8. Thus, in general, the heavier the 
vehicle type the larger the proportion of the 
gross weight on the average that consists of 
carried load or pay load. The pay load for 
three or more axle trucks and combinations 


238 


averages about one-half of the total weight of 
the loaded vehicle, whereas for two-axle 
vehicles it averages much less, 

The vehicle weights of loaded and empty 
single-unit trucks and truck combinations on 
main rural roads from 1936 to 1954 are given 
in figure 8 as a percentage of such weights in 
1950. The weights of single-unit trucks, 
loaded or empty, have changed little in the 
period of years included, being only about 10 
percent greater in 1954 than in 1936. Truck- 
combination weights, on the other hand, have 
increased rather steadily throughout the 
period—the loaded weights being about 61 
percent greater and the empty weights about 
73 percent greater in 1954 than in 1936. 


Travel by Loaded and Empty Trucks 


The volume of travel on main rural roads by 
loaded and empty trucks and truck combina- 
tions is shown in figure 9 for each year from 
1936 to 1954, inclusive. Probably the most 
interesting feature of the graph is the change 
in the relation between loaded and empty 
single-unit trucks which took place during 
the war years and has continued since. In 


1936 almost 61 percent of the single-uni! 
trucks were loaded. With the large expansion 
of hauling that occurred in 1941 as the Nation 
prepared for war, that figure increased to 65 
percent loaded. When war developed and 
driving restrictions were invoked, many small 
truck owners found it advantageous to drive 
these vehicles instead of their automobiles for 
general transportation purposes. Thus it 
soon developed that the lighter-weight trucks 
were being used more frequently for personal 
transportation than had previously been the 
case. 

This revolutionary change in the use of the 
smaller vehicles was carried to such an extent 
that in 1945 it was found that even including 
the heavier trucks in the general single-unit 
classification, these vehicles werc being used 
for the transportation of goods on less than 
one-half of their travel. After the war was 
over, the popularity of the light-weight trucks 
as a means of personal transportation appears 
to have continued, and in 1949 only about 46 
percent of their travel involved carrying a load. 
The corresponding figure for 1954 is 49 percent. 
At no time since the war has travel by loaded 


Table 8.—Average carried loads by trucks and truck combinations in the summer of 1954, 
in relation to the average loaded weights of such vehicles 











| 
Average Average Average ame he! i 
Vehicle type | loaded empty carried to load ed 
weight weight load weight 
| 
Lbs. Lbs. Lbs. Pet. 
Single-unit trucks: 
Panel and pickup_.___-_-_- 5, 307 4, 091 1, 216 22.9 
Other 2-axle, 4-tire____- 6, 582 4, 976 1, 606 24.4 
Other 2-axle, 6-tire_ - 14, 337 8, 340 5, 997 41.8 
3-axle .__ -- Pedaacs 30, 702 14, 912 15, 790 51.4 
Truck combinations: 
Truck-tractor and semitrailer_..._......_.--. 42, 327 21, 325 21, 002 49. 6 
Truck and trailer_- 59, 422 27, 856 31, 566 53.1 
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Figure 8.—Average weights of loaded and empty trucks and truck combinations on main 
rural roads, 1942-54 and a prewar year, as a percentage of such weights in 1950. 


single-unit trucks equalled that by empty 
vehicles of this type. ‘ 

For truck combinations, the relation be- 
tween the loaded and empty vehicle-mileage 
of travel has been fairly uniform throughout 
the entire period. In 1936, 72 percent of the 
travel was made by loaded vehicles while in 
1954 the figure was 68 percent. The vehicle- 
mileage of loaded single-unit trucks in 1954 
was about double that in 1936, while the 
vehicle-mileage of loaded combinations was 
nearly five times that in the earlier years. 


Volume of Freight Hauled 


The average load carried by trucks and 
truck combinations on main rural roads from 
1936 to 1954 is shown in figure 10 as a per- 
centage of the amounts carried in 1950. For 
single-unit trucks, the average load increased 
about 23 percent from 1936 to 1941. Since 
that time loads have remained relatively 
constant, the curve fluctuating slightly above 
and below the 100-percent line on the chart. 
On the other hand, the average load for truck 
combinations increased rather steadily from 
1936 to 1950 and has changed but little since 
then—the 1954 figure being but 2.7 percent 
above that for 1950. For the period 1936—54, 
the increase in average carried load was 29 
percent for single-unit trucks and 58 percent 
for truck combinations. Due to the increasing 
use of truck combinations, the average weight 
of loads carried by all trucks and truck com- 
binations had a still greater increase, amount- 
ing to 98 percent. 

The ton-mileage of loads carried by trucks 
and truck combinations on main rural roads 
from 1936 to 1954 is shown in figure 11 as a 
percentage of amounts in 1950. From 1936 
to 1950, the ton-mileage of loads carried 
increased 108 percent for single-unit trucks and 
565 percent for truck combinations. For all 
trucks and combinations, the increase was 332 
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percent. From 1950 to 1954, the increase in 
ton-mileage was more gradual, and was slightly 
less for truck combinations than for single-unit 
trucks. The increases over this 4-year period 
were 23 percent for single-unit trucks, 17 


percent for all vehicles. For the period 
1936-54, the increase was 156 percent for 
single-unit trucks, 681 percent for truck 
combinations, and 414 percent for all vehicles. 

The actual ton-mileage of freight carried 
annually from 1936 to 1954, inclusive, by 
trucks and truck combinations on main rural 
roads is shown in figure 12. The chart shows 
the tremendous growth in ton-miles of freight 
transported by truck combinations since the 
beginning of the planning surveys. In 1936 
an estimated 13.7 billion ton-miles were trans- 
ported by these combination-type vehicles, 
and slightly less than 14.3 billion ton-miles 
were transported by single-unit trucks. By 
1940, the combination vehicles were haul- 
ing more than the single-unit trucks and by 
1953, the ton-mileage hauled by combinations 
was more than three times that by single-unit 
trucks. With the general slackening in 
business in 1954, hauling by ‘combinations 
dropped slightly while that by single-unit 
trucks continued to rise, with the result that 
the ton-mileage hauled by combinations was 
somewhat less than three times the ton- 
mileage by single-unit trucks. 

The growth in ton-mileage by single-unit 
trucks and truck combinations from 1936 to 
1954 is illustrated in another manner in figure 
13 (p. 242). Ton-mileage is the product of 
vehicle-mileage traveled by loaded vehicles and 
the average tonnage carried by each vehicle; 
this chart shows the changes that have taken 
place in each of these factors. The horizontal 
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Figure 9.—Vehicle-miles of travel on main rural roads by loaded and empty trucks and 
truck combinations, 1936-54. 
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Figure 10.—Average loads carried by trucks and truck combinations on main rural roads, 1936-54, as a 


vehicles of each type, and the vertical scale 
measures the average carried load. Ton- 
mileage, the product of these two factors, is 
represented by the areas of the rectangles. 

For single-unit trucks, the increase in ton- 
mileage from 14.3 billion in 1936 to 36.6 
billion in 1954 came about mainly through an 


percentage of the amounts carried in 1950. 


increase in the vehicle-mileage of loaded 
vehicles, since there was very little increase 
in the average carried load for this class of 
vehicles, especially from 1950 to 1954. For 
truck combinations, the increase in ton- 
mileage from 13.7 billion in 1936 to 107.3 
billion in 1954 came about through a substan- 


tial increase in average carried load, and a 
much greater proportional increase in the 
vehicle-mileage of loaded vehicles. 

It can be seen from figure 13 that almost 
the entire development of the movement of 
freight over the highways by the heavy 
combination-type vehicle has taken place 
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Figure 11.—Ton-miles carried by trucks and truck combinations on main rural roads, 1936-54, as a 


percentage of the amounts carried in 1950. 
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Figure 12.—Ton-miles carried by trucks and truck combinations on main rural roads, 


1936-54. 


since 1936. In that year, over one-half of 
the hauling, measured in ton-mileage, was 
performed by single-unit trucks; in 1954 
about three-fourths of it was done by the 
heavy combination vehicles. 

A comparison of the estimated percentage 
of trucks loaded, average carried load, and 
ton-miles of freight carried on main rural 
roads in 1940, 1945, 1950, 1953, and 1954 is 
given separately for single-unit trucks and 
truck combinations in table 9. The table 
shows the extent to which the ton-mileage 
gains were due to increased loading per 
vehicle. The increases beyond this point 
resulted, of course, from increased mileage 
by loaded vehicles. 

In considering the 1954:1940 ratios on the 
bottom line of the table for example, it will 
be noted that the ton-mileage hauled by 
combinations was 4.6 times as great at the end 
of this 14-year period as it was at the begin- 
ning, while the ratio for the average weight of 
carried load was 1.47 and the ratio for the 
percentage of vehicles loaded was 0.95. 
From table 4, the corresponding ratio for the 
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vehicle-mileage traveled by all vehicles of 
this type both loaded and empty was 3.29, 
which when multiplied by 0.95 gives a ratio 
of 3.13 for loaded vehicles. Obviously, most 


of the enormous increase in ton-mileage was 
due to increased vehicle-mileage rather than 
to heavier loading, though the latter factor 
was of considerable importance in the case of 
the combination-type vehicle. 


For single-unit trucks, the percentage of 
vehicles loaded decreased more than the 
average load increased during the period 
1940-54. In other words, there was an 
actual decrease in the average load for vehicles 
of this type when both loaded and empty 
vehicles were included in computing the 
average. The 60-percent increase in ton- 
mileage carried by single-unit trucks was 
therefore smaller than the increase in vehicle- 
mileage, which was 86 percent as shown by 
the ratio in table 4. 


Comparative information in greater detail 
than table 9 concerning the percentage of 
vehicle-miles of travel, percentage loaded, the 
average carried load, and percentage of total 
ton-miles hauled on main rural roads in 1954 
and 1953 is given in table 10. Many interest- 
ing comparisons may be made from these 
data. For instance, two-axle, six-tire, single- 
unit trucks, which are the principal load- 
carrying single-unit vehicles and account for 
about 28 percent of the total truck travel, 
carry only about 18 percent of the ton-mileage. 
On the other hand, truck-tractor and semi- 
trailer combinations account for slightly less 
than 30 percent of the total vehicle-mileage 
(about the same as the two-axle, six-tire 
trucks), but carry about 68 percent of the ton- 
mileage or almost four times the amount 
carried by the smaller vehicles. 


The data concerning percentage loaded and 
average carried load are also interesting. 
Panels and pickups, which carry loads of 
three-fourths of a ton or less, travel loaded 
less than 40 percent of the time. Assuming 
that there is a return trip with no load for 
each trip with a load, only 80 percent of the 
travel can be accounted for on the basis of 
the hauling of goods. Since vehicles are 
often loaded in both directions, the use of 
these vehicles as a substitute for passenger 
cars must be well in excess of 20 percent of 
their total travel. 


The slightly larger two-axle trucks, with 
single tires and carrying loads averaging 


Table 9.—Comparison of estimated percentage of trucks loaded, average carried load, and 
ton-miles carried on main rural roads in 1940, 1945, 1950, 1953, and 1954 


























All a Single-unit trucks Truck combinations 
Year Average Average Average 
Per- weight Ton- Per- weight Ton- Per- weight Ton- 
centage of miles centage of miles centage of miles 
loaded | carried | carried | loaded carried | carried | loaded | carried | carried 
load load load 
Tons Millions Tons Millions Tons | Millions 
1940_- 65.9 3. 32 46, 247 64.4 2.13 22, 899 71.6 7.41 23, 348 
[| Lee 55.1 4.84 50, 365 49.6 2.40 16, 187 69. 2 9. 31 34, 178 
1945: 1940 ratio. .....-.- . 83 1. 46 1.09 ata 1.13 71 97 1.26 1.46 
__,, Oe 53.9 5. 64 121, 091 47.2 2. 31 29, 645 68.5 10. 62 91, 446 
1950: 1946 ratio.......- -98 1.17 2.40 95 - 96 1. 83 -99 1.14 . 68 
1950: 1940 ratio_....._- - 82 1.70 9.62 .73 1.08 1.29 . 1.48 8.92 
eS 54.6 5. 82 146, 810 48.2 2.35 35, 602 68. 2 11.07 111, 208 
1958: 1960 ratio_._._..- 1.01 1.03 1.2 1.02 1.02 1.20 99 1.04 1,22 
1955: 1946 ratio__.--- 99 1.20 2.91 97 . 98 2.20 -98 1.19 3.26 
1955: 1940 ratio . 8% 1.76 3.1 76 1.10 1.56 95 1.49 4.76 
| ea 55.1 5. 74 143, 901 49.1 2.40 36, 559 67.9 10. 91 107, 342 
1954: 1958 ratio.._...-- 1.01 . 99 98 1.02 1.08 1.03 1.00 . 99 - 97 
1954: 1969 ratio_._____- 1.02 1.02 1.19 1.04 1.04 1.28 99 1.03 1.17 
1954: 1945 ratio. _____- 1.00 1.19 2.86 | . 99 1.00 2. 26 98 1.17 3.14 
1954: 1940 ratio______-- . 84 1.73 8.11 | 76 1.13 1.60 95 1.47 4. 60 
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Figure 13.—Vehicle-miles of travel, average carried load, and ton-miles carried by trucks and truck 
combinations on main rural roads in 1954 compared with 1936 and 1950. 


around one ton, are loaded about one-half of 
the time indicating still some use for personal 
transportation, while the larger single-unit 
vehicles operate with a load almost 60 percent 
of the time. Many of the truck combinations 
are common carriers which seldom are 
operated empty, inasmuch as they continually 
are picking up and discharging freight. They 
are found loaded, therefore, in larger propor- 
tion than the large single-unit trucks. Many 
of the latter type carry loads of a one-way 
variety, such as hauling building materials to 
a construction project. 


Shift to Two-Axle Semitrailers 


The percentage of vehicle-mileage traveled 
by trucks of various types in 1954 compared 
with 1950 is shown in figure 14. An interest- 
ing fact shown by this chart is the great shift 
that took place in this short period of time 


from single-axle semitrailers to those equipped 
with dual axles. In the earlier period, 18.5 
percent of the truck and truck combination 
travel was made by two-axle tractors pulling 
single-axle semitrailers, while travel by the 
same type of tractor with dual-axle semi- 
trailers amounted to only 9.0 percent. 

The 1954 survey figures indicate that this 
relation has changed: materially, and the 
percentage for the dual-axle semitrailers now 
exceeds the percentage for the single-axle 
semitrailers. Considerable expansion in the 
use of three-axle tractors pulling semitrailers 
equipped with dual axles likewise may be 
noted, though the percentage for this vehicle 
type is still relatively low for the country as a 
whole. These vehicles still are found princi- 
pally in the western regions, although more 
are being used elsewhere especially in the 
north central regions. The shift from one- 
axle to two-axle semitrailers has taken place 


Table 10.—Percentage of vehicle-miles of travel, percentage loaded, average carried load, 
and percentage of total ton-miles carried on main rural roads in 1954 compared with 












































1953 
“wes J ag Percentage Average carried Percentage of 
travel loaded load ton-miles carried 
Vehicle type 
1954 1953 1954 1953 1954 1953 1954 1953 
Single-unit trucks: Tons Tons 
Panel and pickup. ---.._._._- 34. 41 33. 49 39.8 39.7 0.71 0. 70 3. 08 2. 89 
Other 2-axle, 4-tire.......___. 3.00 2. 96 48.7 52.3 . 89 1.03 41 - 50 
Other 2-axle, 6-tire....._.__.- 28. 28 29. 02 59.7 58.3 3. 36 3. 25 17. 93 17.18 
eases deni tienlbsi cinerea ema 2. 50 2. 37 58. 2 58.0 8. 63 8. 54 3. 99 3. 66 
All single-unit trucks ____- 68. 19 67. 84 49.1 49.0 2. 40 2. 34 25. 41 24. 23 
Truck combinations: 
Truck-tractor and semitrailer| 29.85 29. 85 68. 4 68. 6 10. 63 10. 67 68. 67 68. 00 
Truck and trailer_..__.____. 1. 96 2.31 60. 1 65.7 15. 90 16. 43 5. 92 7.77 
All truck combinations. .- 31. 81 32. 16 67.9 68. 4 10. 91 11. 07 74. 59 75. 77 
All trucks and combinations____- 100. 00 100. 00 55. 1 55.1 5.74 5. 83 100. 00 100. 00 
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in order that the maximum possible pay load 
can be carried under the weight restrictions 
in effect in some States. 

The percentage of ton-miles hauled by 
various truck types in 1954 compared with 
1950 is shown in figure 15. This chart em- 
phasizes, even more than figure 14, the shift 
from three-axle tractor-semitrailer combina- 
tions to four- and five-axle combinations be- 
tween 1950 and 1954. In 1954, the four-axle 
combinations accounted for a larger portion 
of the ton-mileage than any other single ve- 
hicle type, whereas in 1950, the three-axle 
combinations predominated. 


Heavy Gross-Load Frequencies 


The frequency of gross loads of 30,000 
40,000, and 50,000 pounds or more per 1,000 
trucks and truck combinations on main rural 
roads in the summer of 1954 is shown for the 
different census regions in figure 16. This 
chart shows that the greatest frequency of 
such heavy vehicles is found in the Pacific 
region. In that area in 1954, out of each 
1,000 trucks and combinations including emp- 
ties, 238 weighed 30,000 pounds or more, 177 
weighed 40,000 pounds or more, while 149 
weighed 50,000 pounds or more. The East 
North Central region ranked second for ve- 
hicles weighing over 30,000 pounds. Here it 
was found that for each 1,000 trucks and 
combinations, 230 weighed that amount or 
more, while 145 weighed 40,000 pounds or 
more, and 75 weighed 50,000 pounds or more. 
The West North Central region ranked third 
for vehicles weighing 30,000 pounds or more 
but ranked second for vehicles weighing 
40,000 pounds and 50,000 pounds or more. 
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weighing 30,000 pounds or more and of those 
weighing 40,000 pounds or more were slightly 


lower in 1954 than in 1953, the number of 
. fe) ie vehicles weighing 50,000 pounds or more 
TIRES reached an alltime high in 1954. Since the 
beginning of the planning surveys in the 
2 EY = | 1936-37 period, the frequency of loads of 
pw xe 30,000 pounds or more increased almost 350 
percent, those of 40,000 pounds or more in- 
4 50 00 creased over 1,000 percent, and those of 50,000 
pounds or more increased more than 2,000 

percent. 
a The 1954 gross-weight frequency data by 
. 00 O vehicle type and region are presented in table 
11. Since no panels, pickups, or other two- 
axle, four-tire, single-unit trucks were found 

4 0 6 00 


in the survey weighing as much as 30,000 
pounds, there is no entry for these vehicles in 
the table. They are included, however, in 
the total number of vehicles weighed in com- 
puting the frequencies for all single-unit trucks 
and for all trucks and combinations. 

As was noted in the discussion concerning 
figure 16, heavy gross weights are more fre- 
quent in the Pacific region than in other parts 
of the country. In this region, 238 of each 
1,000 trucks and truck combinations weighed 
30,000 pounds or more, while 731 of each 
1,000 truck combinations weighed that much. 
Since about 21 percent of these vehicles in the 
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anes Pacific region were empty, the number loaded 
rm ae per thousand was 790 and it is obvious that 
0 a oe po eT most of these weighed more than 30,000 
pounds. In fact, a number of empty vehicles 
d Figure 14.—Percentage of vehicle-mileage traveled by various types of trucks and truck of this type weighed over 30,000 pounds and 
is combinations on main rural roads in 1954 compared with 1950. a few over 40,000 pounds. 
Af 
h 
1- Frequencies of 221, 148, and 93 were found in NUMBER TRUCK 
ft that area for the 30,000-, 40,000-, and 50,000- ss atfes” exnwne 
be pound weight classes, respectively. The low- 
e- est frequencies of these heavy loads were found 2 ome) 
le in the East South Central region where 145, pee 
n 61, and 18, respectively, were found for the 
e three groups. ¢ 66 Ea Z 
le Figure 17 shows the number of heavy gross = VL gd 
weights per 1,000 loaded and empty trucks 
and truck combinations on main rural roads 3 506 
in the summers of 1942-54 and in a prewar 
year (1936-37 period). This chart shows the : 
0 yearly variations in the frequencies of vehicles Ss os ~ 
0 | Weieking 20,000, 40,000, oF 50,000 pounds or = OOO 
more. During this period of about 18 years 
1€ the trend of the frequency of vehicles weighing = 
is 50,000 pounds or more was rather consistently 4 0 6 OO 
of upward, and the frequency of those weighing VILLA LLL 
ic 40,000 pounds or more was generally upward 
sh with temporary drops in 1947, 1952, and 1954. 5 500 OO siemens 
p- The long-range trend in frequency of weights LLL 
7 of 30,000 pounds or more was also upward, 
9 but there was an important decline from 1945 ‘ 
st to 1947. This decline proved to be quite 1954 
e- temporary, however, and was followed by a y 1950 
it rapid rise to 1950. - 
id Since 1950 the frequency has fluctuated 5 VLA 
or slightly up and down without changing sig- 
or nificantly. While the frequencies of vehicles 
. s 
rd Figure 15 (Right).—Percentage of ton-mile- OR 
re age hauled by various types of trucks and mone 
ng truck combinations on main rural roads 0 10 20 30 40 
in 1954 compared with 1950. PERCENTAGE OF TON-MILEAGE 
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Figure 16 (Above).—Number of gross loads 
of 30,000, 40,000, and 50,000 pounds or 
more, per 1,000 loaded and empty trucks 
and truck combinations, on main rural 
roads in the summer of 1954, by regions. 


Other areas such as the Mountain and 
East South Central regions had extremely 
high frequencies of truck combinations weigh- 
ing 30,000 pounds or more, which indicates 
that most of such vehicles weighed at least 
30,000 pounds when loaded. The table also 
shows that almost one-half of the truck com- 
binations found on the roads of the Pacific 
or Mountain regions weighed 50,000 pounds 
or more. High frequencies for heavy vehicles 
of the combination type are found in the west- 
ern regions, while the heavier single-unit 
trucks are found most frequently in the eastern 
regions, especially New England. 

Vehicle-miles of travel by trucks and truck 
combinations weighing 30,000, 40,000, and 
50,000 pounds or more are shown in figure 18 
for the summers of 1936 and 1942-54, as a per- 
centage of such travel in 1950. This chart is 


based on the actual recurrence of these heavy 60 

loads in the traffic stream, and includes 

changes in traffic volume as well as in the = 
frequencies of heavy loads per thousand sof 


vehicles. It shows that the vehicle-miles 
traveled by trucks and combinations, weigh- 


Figure 17 (Right).—Number of gross loads 
of 30,000, 40,000, and 50,000 pounds or 
more, per 1,000 loaded and empty trucks 
and truck combinations, on main rural 
roads in the summers of 1942-54 and a 
prewar year. 
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ing 30,000 pounds or more, was over 1,000 
percent greater in 1954 than in the prewar 
year, that the travel of those weighing 40,000 
pounds or more was over 3,000 percent greater, 
and that the travel of those weighing 50,000 
pounds or more was over 6,000 percent greater. 

The rate of increase was especially great 
from 1949 to 1950, and since then has been 
materially less. As was seen in figure 17, the 
frequency of heavy gross loads per thousand 
vehicles has been fairly stable since 1950, and 
the upward slope of the curves in figure 18 
from 1950 to 1953 is due principally to in- 
creased vehicle-mileage. 


Heavy Axle-Load Frequencies 


The number of axle loads of 18,000, 20,000, 
and 22,000 pounds or more per 1,000 trucks 
and truck-combinations in the summer of 
1954 is given in figure 19 for the main rural 
roads of each census region. The most notice- 
able feature of the chart is the very high fre- 
quency of heavy axle loads in all three weight 
categories in the New England and Middle 
Atlantic regions and, to a lesser extent, in the 
South Atlantic region. The axle-load limits 
in most States in these areas are higher than 
those generally in effect elsewhere. In the 
New England region, for instance, Connecti- 
cut, Massachusetts, and Rhode Island permit 
axle loads up to 22,400 pounds; Maine and 
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0 Table 11.—Frequency of heavy vehicles of 30,000, 40,000, and 50,000 pounds or more, per 1,000 loaded and empty trucks and truck 
combinations, on main rural roads in the summer of 1954 by main vehicle types and by regions 














v 
0 Eastern regions Central regions Western regions 
r, Vehicle t ; re. a a — 
0 ie a al N East | East | West | West a 
ew Middle South T r average 
Average | North South North South Average |Mountain| Pacific | Average 
r. England | Atlantic | Atlantic Central | Central | Central | Central 
it ee Ss See) (ae a SR ree See, eee, ES Par 
n NUMBER PER 1,000 WEIGHING 30,000 POUNDS OR MORE 
e " 1 tit, © So. ae = 7. a 
d Single-unit trucks: 
2 Oe gee eae. Pai 27 14 2 10 () 1 ‘ sth (') 1 (1) 1 3 
d OO aE i er 507 365 251 311 313 252 324 | 405 309 340 200 251 296 
8 I Ses ne ne nn he ees 36 21 14 20 12 8 ll 4 8 13 12 12 12 
= Truck combinations: | 
Truck-tractor and semitrailer_._-....--- 578 516 583 545 510 671 6ll | 544 561 694 729 715 577 
pe ee ere mere ee (*) pane (?) §22 eee 409 | 209 455 734 735 735 628 
Rgte os sac chocdreatsaewne tenon 577 515 579 553 511 671 602 537 557 702 731 720 580 
Average, all trucks and combinations.__---_- 179 210 183 192 | 230 — | 145 221 | 147 187 182 | 238 214 193 
Comparative average, 1953___-____- =e 165 199 200 196 | 259 | 129 197 | 135 188 183 230 211 200 
Comparative average, 1950___--..----.----- 137 221 177 189 | 251 | 102. | 142 | 146 170 160 289 233 187 
Lae ae 4 eee: liad ; 
4 NUMBER PER 1,000 WEIGHING 40,000 POUNDS OR MORE 
Ss = ae a ERR a Ses =e 
Single-unit trucks: | | | 
] iis dis ticveiveniseniaewiins 6 () (| 1 Sakae 1 — | (4) oe oe () (’) 
Se eee 238 60 59 81 48 | 20 31 | : 39 134 | | 55 59 
a Rss Soccer tinaceooenesanaaains 14 3 3 | 4 | 2 | 1 1 L | 1 5 | 1 3 2 
4 Truck combinations: | | 
t Truck-tractor and semitrailer_-----...-- 358 303 401 | 356 | 330 | 291 427 346 349 494 575 542 | 375 
ee Be (2) Se | © | & | .- 172 | 88 293 537 524 528 436 
e RAE AES eee i aerate ere 358 303 399 355 | 333 291 416 | 340 348 502 561 539 378 
e Average, all trucks and combinations------- 105 117 122 118 | 145 | 6l | 148 | 92 | 114 127 177 155 122 
Ss Comparative average, 1953____....-.------- 98 112 — 125 ae } 179 56 131 84 120 128 182 159 126 
Comparative average, 1950.......-.--.------ 78 135 95 109 | 140 45 | 82 | 79 95 106 214 167 110 
n | | 
° NUMBER PER 1,000 WEIGHING 50,000 POUNDS OR MORE 
t Single-unit trucks: | | | 
] A el eae eee ue —— () (4) a” | ee i. ree () 
Ene SEN ee 92 29 1 19 3 os 4 | | 2 8 6 7 10 
SS RESTS Se Cee eens 4 1 (4) 1 (}) ------ | (4) | (') | (') () () (*) 
Truck combinations: | 
Truck-tractor and semitrailer_..__...._- 176 95 187 148 160 87 | 267 183 | 178 | 384 472 436 199 
PE EE occ cceneuemccwccpeneel «needs io. o 2. oe. (?) 354 ate } 129 | 71 266 | 494 469 476 393 
GE ich ckinacawcenusssumudceinwnn 176 96 186 147 171 87 | 261 180 181 406 471 446 211 
Average, all trucks and combinations_.__--- 49 37 56 48 | 75 18 | 93 | 48 59 100 149 127 67 
Comparative average, 1953. __.----..------- 33 34 57 46 95 11 | 76 | 40 61 100 130 118 66 
Comparative average, 1950___--.--.-------- 24 63 28 41 7 7 | 44 | 34 47 76 176 133 58 














































































































1 Less than 5 per 10,000. 
2 Data omitted because of insufficient sample. 


New Hampshire limit them to 22,000 pounds; 
while Vermont has no axle-load limit. A low 
gross-weight limitation in Vermont, however, 
restricts axle loading. In the Middle At- 
lantic region, New Jersey and New York 
permit axle weights up to 22,400 pounds, 
while Pennsylvania limits them to 20,000 
pounds. Axle loads heavier than 18,000 
pounds are also permitted in most States of 
the South Atlantic region, although Virginia, 
Georgia, and West Virginia have the 18,000- 
pound limit. In Ohio, axle loads up to 19,000 
pounds are legal; all other States limit them 
to 18,000 pounds. 

Since higher limits generally are allowed in 
the three regions mentioned, only a small 
portion of the heavy axle loads shown in these 
three areas are in excess of State laws, whereas 
in the other regions practically all axle weights 
over 18,000 pounds are in violation of the 
laws. When a comparison is made on the 
basis of conformity to State law, as will be 
discussed later, it will be seen that the rate 
of violation in all three of the eastern regions 
actually is very low. The low frequency of 
heavy axle loads in the Pacific region, which 
was shown in figure 16 to have the highest 
frequency of heavy gross loads, is noteworthy. 
Here again, the answer can be found in the 
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State laws which encourage the distribution 
of the load to more axles. 

The frequency of axle loads weighing 18,000, 
20,000, and 22,000 pounds or more per 1,000 
trucks and truck combinations on main rural 
roads in the summers of 1942-54 and in a 
prewar year is shown in figure 20. A most 
important fact indicated by the chart is the 
reversal in trend that began in 1951 and has 
continued each year. The frequency of axles 
weighing 18,000 pounds or more in 1950 was 
over seven times that in the prewar year, but 
from the 1950 high there was a consistent 
drop each year which amounted to 35 percent 
by 1954. Likewise, the frequency of 20,000- 
pound axles in 1950 was almost eight times 
that in the prewar year, but by 1954 the free 
quency of loads in this category was less than 
one-half of that in 1950. The number of 
axle loads of 22,000 pounds or more increased 
ninefold from the prewar year to 1950, but 
dropped more than 60 percent below that 
peak by 1954. 


Load Distribution Improves 


The rapid decrease in the frequency of 
heavy axle loads in the face of a stationary 
or slightly increasing number of heavy gross 


weights, as shown in figure 17, may at first 
appear illogical. However, the reason for the 
differences in the two charts was clearly 
brought out in the preceding discussion of 
figures 14-15. Many truckers are replacing 
their single-axle semitrailers with tandem-axle 
types, and the loads are therefore distributed 
over a larger number of axles. The net re- 
sult of this equipment change is that many 
heavy loads, which formerly caused one or 
more axles of a vehicle to be overweight, are 
now transported in vehicles that are so de- 
signed that the loads are better distributed 
and no weight restriction is exceeded. Such 
changes, notwithstanding liberalization of the 
legal weight restrictions in some States, appear 
to be the main reason for the gratifying im- 
provement in weight distribution that has 
occurred since 1950. 

The number of axles weighing 18,000, 
20,000, and 22,000 pounds or more for each 
1,000 loaded and empty trucks and truck 
combinations on main rural roads in the 
summer of 1954 are given in table 12 (p. 248) 
for the main vehicle types, by census regions, 
and by the main geographic regions. Since 
no two-axle, single-unit trucks with single 
tires were found with axles weighing as much 
as 18,000 pounds, that type is not mentioned 
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Figure 18.—Travel of trucks and truck combinations weighing 30,000, 40,000, and 50,000 pounds or more on main rural roads in the 
summers of 1942-54 and a prewar year, as a percentage of such travel in 1950. 
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Figure 19.—Number of axle loads weighing 18,000, 20,000, and 22,000 pounds or more, per 1,000 trucks and 
truck combinations, on main rural roads in the summer of 1954, by regions. 
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in the table. The number of such vehicles 
counted is included, however, in obtaining 
the total frequency of all single-unit trucks 
and of all trucks and combinations. 

The comparisons with 1953 and 1950 at the 
bottom of each section of the table show the 
trend of the frequency for each weight cate- 
gory. For instance, the number of axle loads 
weighing 18,000 pounds or more in 1954 
compared with the previous year was down- 
ward in the New England, South Atlantic, 
East North Central, West South Central, and 
Pacific regions. In the remaining regions, 
the 1954 frequencies are above those for 1953, 
but with the exception of the New England 
region, are well below those of 1950. A 
comparison of the data in the other weight 
categories shows similar trends. For the 
United States as a whole, the trend is con- 
sistently downward for all axle weight levels. 
It is obvious that, for all regions and the 
three weight categories, it is the combination- 
type vehicles rather than the single-unit 
trucks that produce the greatest frequency of 
heavy axle loads. 

In order to give a clearer picture of what is 
happening on the roads, figure 21 presents 
travel of vehicles with axles weighing 18,000, 
20,000, and 22,000 pounds or more, in the 
summers of 1942-54 and a prewar year, as a 


Figure 20 (Right).—Number of axles weigh- 
ing 18,000, 20,000, and 22,000 pounds or 
more, per 1,000 trucks and truck combi- 
nations, on main rural roads in the sum- 
mers of 1942-54 and a prewar year. 
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Figure 21.—Travel of vehicles with axles weighing 18,000, 20,000, and 22,000 pounds or more in the summers of 1942-54 and a prewar year, 
as a percentage of such travel in 1950. 
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Table 12.—Frequency of heavy axles of 18,000, 20,000, and 22,000 pounds or more, per 1,000 loaded and empty trucks and truck 





























° combinations, on main rural roads in the summer of 1954 by main vehicle types and by regions 
Eastern regions Central regions Western regions 
Vehiel 7 vee 
ehicle type East East West West tates 
Envinnd Middle | South | Average | North | South | North | South | Average |Mountain| Pacific | Average | #V¢r@8e 
ei Central | Central | Central | Central | 
| 
NUMBER PER 1,000 WEIGHING 18,000 POUNDS OR MORE 
| | | 
Single-unit trucks: | 
I ingen pila onic peeps ch etnigln cr 60 51 | 33 | 41 14 33 9 16 17 27 34 31 27 
hai nice sates ah Reds wish shpat eget al 311 73 | a 104 9 21. | 8 45 16 70 33 46 57 
po ES a eee ee eee eee eee 45 31 | 18 | 24 7 15 4 6 8 ll 12 12 13 
| | | 
Truck combinations: | | 
Truck-tractor and semitrailer_-.-____-_- 465 341 247 307 115 164 | 83 98 1. | 154 | 94 119 176 
po ee ere area (1) ) aemes (1) 229 saeeae? t 111 44 lm Cl 242 118 155 160 
at CESS ae 465 339 245 306 122 164 84 97 «| 113 | 71 | 101 128 175 
| } 
Average, all trucks and combinations ___-__- 155 149 | 86 115 57 46 33 . 42 | 50 40 45 64 
Comparative average, 1953... -...---------- 161 137 104 123 67 39 20 CO 32 | 44 43 41 42 69 
Comparative average, 1950___....-..------- 137 208 | 100 147 98 63 | 45 | 67 | 7 83 69 75 96 
! | ' 
NUMBER PER 1,000 WEIGHING 20,000 POUNDS OR MORE 
Single-unit trucks: | | | | 
IE a eiideccintien scent vtchesh.ctewiehalwei 41 29 «CO| ll 22 1 . 4 2 | + 3 7 1 + 10 
tee Ff ODETTE FE EE 168 61 | 8 on ee 2 | wiseac | pent 1 18 (2) 7 18 
» RES BE aes ie eae 29 18 | 5 12 (?) 3 | 2 | 1 1 3 (’) 1 5 
| | 
Truck combinations: | 
Truck-tractor and semitrailer__.-.___-_- 307 170 | 77 138 13 37 10 17 17 37 7 19 56 
. | | ase se ees () | eiicnanes () 4 ee eS eee 5 51 | 9 21 16 
Pit beb bie eiecedhdaenenaene 306 169 76 137 12 37 10 | a 16 OC 40 | 8 20 54 
| | | 
Average, all trucks and combinations. -_---- 102 82 26 53 6 10 i 6 ae w@ | 3 7 20 
Comparative average, 1953. __.......------- 93 68 44 58 11 6 | 3 F e a 3 + 28 
Comparative average, 1950___.....--.---.-- 82 131 | 38 | 80 22 19 12 23 19 | 35 16 24 39 
NUMRER PER 1,000 WEIGHING 22,000 POUNDS OR MORE 
| | 
Single-unit trucks: } 
OS ea ae eee 28 ei 5 10 (*) 1 : 1 1 1 | (2) 1 4 
Se 101 36 | 2 a, ee oo on ee eae 1 a eee 1 9 
Ce ee eee ee 19 6 | 2 6 (2) (?) (2) (2) (2) (2) (2) (?) 2 
Truck combinations: | 
Truck-tractor and semitrailer______- Sai 158 85 | 26 63 2 3 1 5 2 9 3 5 23 
Truck and trailer_.............--------- ee, 2 | ag REG 9 Ee SER ee s 1 ie Nae. | Sot ae 3 2 2 
PP Pee wastaGenckbeniudadascaxane 158 84 | 26 63 2 3 1 5 2 7 3 5 21 
Average, all trucks and combinations______- 56 36 | 9 24 1 1 a 1 2 1 2 8 
Comparative average, 1953. __........-.---- 46 37 15 26 2 2 (?) a 1 2 1 1 9 
Comparative average, 1950. __.....-..------ 39 80 | 13 42 7 5 9 | 6 16 3 9 18 












































1 Data omitted because of insufficient sample. 
2 Less than 5 per 10,000. 


percentage of such travel in 1950. These 
curves show that when vehicle-mileage trends 
are considered, there is a steady upward 
trend in heavy axle-load frequencies in all 
years from 1936 to 1950 with the exception 
of 1949. Since 1950, however, the general 
trend in heavy axle-weight frequencies has 
been downward, notwithstanding the general 
upward trend in travel and in heavy gross-load 
frequencies that prevailed during the period. 
Thus by a shift to vehicles with a larger 
number of axles, the truckers are hauling 
more and bigger loads over the highways and 
still subjecting them to less frequent appli- 
cations of heavy and destructive axle loads. 


Loads Exceeding Legal Limits 


Figure 22 shows the number of trucks and 
truck combinations for each 1,000 loaded and 
empty vehicles that exceeded the permissible 
axle, axle group, or gross-weight legal limits in 
effect in the State of observation during the 
summer of 1954. As might be expected, many 
vehicles exceeded more than one of the State 
limits and some of the larger vehicles or 
combinations had more than one axle loaded 
in excess of the limit. The data on which this 
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chart is based were obtained by counting each 
vehicle only once, regardless of the number of 
ways in which it was overloaded. The chart 
gives an indication of the degree of compliance 
with State laws in each of the census regions. 
In the New England region, for example, 
where there was a high frequency of heavy 
axle loads as shown by figure 19, vehicles were 
mostly within the legal limits of from 20,000 
to 22,400 pounds. Only 4.1 percent of those 
sampled in 1954 violated the weight laws to 
any extent, and only 0.7 percent exceeded the 
limits by 20 percent or more. In the Pacific 
region, the legal axle-load limit conforms to 
the 18,000-pound recommendation of the 
American Association of State Highway Offi- 
cials, and axle-group and gross-load limits are 
somewhat higher than those recommended by 
the Association. Here 7.8 percent of the ve- 
hicles exceeded one or more of the State weight 
restrictions to some extent, while only 0.2 per- 
cent exceeded those limits by 20 percent or 
more. In the Mountain region where maxi- 
mum restrictions similar to those found in the 
Pacific region were in effect, 6.2 percent of the 
vehicles were overloaded to some extent and 
0.7 percent by 20 percent or more. 
Tolerances have been adopted in many 


States which are not taken into consideration 
in these figures. If a tolerance of 5 percent 
were universally allowed, almost one-half of 
the violators would be excused and the average 
rate of punishable violation in the United 
States would drop from about 5 percent to a 
little over 2.5 percent. 

The number of trucks and truck combina- 
tions in each 1,000 loaded and empty vehicles 
that exceeded any of the axle, axle-group, or 
gross-weight legal limits in effect in the United 
States is shown in figure 23 for the years 1947- 
54. This chart is interesting in that, while it 
shows little if any trend in the frequency of 
overloads of 5 percent or less, there appears to 
be a real trend downward in the higher per- 
centages of overload especially since 1950. 
Overloads of 50 percent or more were not 
found in appreciable numbers in 1952 and 
subsequent years, and the downward trend of 
overloads of 20 to 30 percent and of 30 to 50 
percent after 1950 is very noticeable. 


Recommended Weight Limits 


Uniform regulations concerning maximum 
allowable gross weights, axle weights, and 
axle-group weights have been adopted as a 
policy by the American Association of State 
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Figure 22.—Number of trucks and truck combinations, per 1,000 loaded and empty vehicles, that exceeded 
the permissible axle, axle-group, or gross-weight legal limits in effect in 1954, by regions. 


Highway Officials and recommended to the 
State governments for adoption.’ This policy 
recommends that no axle shall carry a load in 
excess of 18,000 pounds, and no group of axles 
shall carry a load in excess of amounts specified 
in a table of permissible weights based on the 
distance between the extremes of any group of 
axles. In preparing data concerning the 
number of vehicles exceeding the recom- 
mendations, each vehicle was counted only 
once regardless of the number of ways it 
might exceed these standards. 

The number of vehicles in each 1,000 trucks 
and truck combinations that, in the summer 
of 1954, exceeded any of the weight limits 
recommended by the AASHO is shown by 
regions in figure 24. Since the data depicted 
in this chart are related to a common base, 
meaningful comparisons concerning regional 
heavy loading practices are apparent. This 
could not be readily determined from figure 
22, which was based on different laws as 
discussed. 

In the West North Central region where the 
State restrictions conform closely to the 
AASHO recommendations, both charts show 
that 62 vehicles out of each 1,000 were 
overloaded. That number is 24 percent 
above the national average when compared 
with State legal limits (fig. 22), but 16 percent 
below the national average with respect to 
the AASHO recommendations as shown in 
figure 24. In the Pacific region where State 
axle-group and gross-weight limits are some- 
what more liberal than those recommended 
by the AASHO, 78 vehicles from each 1,000 
sampled exceeded the State limits while 142 
vehicles exceeded the AASHO recommenda- 
tions. On the other hand, in the East South 
Central region, where State laws tend to be 
somewhat more restrictive than the recom- 
mendations, 45 vehicles in each 1,000 exceeded 





5 Policy concerning maximum dimensions, weights, and 
speeds of motor vehicles to be operated over the highways of the 
United States, adopted April 1, 1946, by the American Associ- 
ation of State Highway Officials; published by the Associ- 
ation in 1946, 


PUBLIC ROADS ® Vol. 28, No. 11 


the State limits while only 42 such vehicles 
exceeded the recommendations. 

Figure 24 also shows that the Pacific region 
leads all other areas in the frequency of heavy 
loads per thousand in excess of the AASHO 
recommendations, and is followed in descend- 
ing order by New England (108) and the East 
North Central region (93). However, most 
of the overloads in the Pacific region were 
only a small percentage over the AASHO 
recommended limits. Here there were no 
loads as much as 50 percent over these limits 
and only 8 per thousand as much as 20 percent 
over. In the New England region, on the 
other hand, 50 vehicles per thousand were 


mended limits and 6 per thousand were over 
50 percent or more. 

The number of vehicles in each 1,000 
trucks and truck combinations that exceeded 
any of the weight limits recommended by 
the AASHO is shown in figure 25 for the 
years 1947-54. The number of loads in 
excess of the recommendations to any degree 
vary from 28 percent in 1947 to 48 percent in 
1954 above the similar frequencies for weights 
in excess of State laws shown in figure 23. 
Such a difference is to be expected for almost 
every year one or more States liberalize their 
motor-vehicle laws, thereby allowing more 
heavily loaded vehicles to pass legally over 
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Figure 23.—Number of trucks and truck combinations, per 1,000 loaded and empty 
vehicles, that exceeded any of the permissible axle, axle-group, or gross-weight 
legal limits in effect in the summers of 1947-54. 
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Figure 24.—Number of trucks and truck combinations, per 1,000 loaded and empty vehicles, that exceeded 
any of the weight limits reeommended by the AASHO, summer of 1954. 


the States have approved higher load limits 
of several types, such as maximum axle loads 
of 22,400 pounds. Such an axle load is 
almost 25 percent heavier than the maximum 
recommended by the AASHO and would 
account for a considerable portion of the 
difference between the number of such vehicles 
exceeding State laws and those exceeding 
AASHO recommendations. Little overall 
trend in vehicles overloaded can be detected 
from the chart although some reduction in 
the number of those overloaded to a high 
degree can be noted, as for instance the 
frequency of overloads of 30 to 50 percent 
and of 50 percent or more. 

The number of trucks and truck combina- 
tions in each 1,000 loaded and empty vehicles 
in the summer of 1954 that exceeded the axle, 
axle-group, or gross-weight limits in effect 
in the States or recommended by the AASHO 
are givenin table 13. These latest frequencies 


when compared with similar figures for 1950 


and 1953 are found to be well below them 
in practically every instance. However, the 
1948, 1951, and 1952 frequencies are slightly 
below those for 1954. 


The table is particularly interesting in that 
it shows that the major portion of overloads is 
confined to combination-type vehicles. Only 
one percent of the single-unit trucks exceeded 
any State weight limitation, while almost 14 
percent of the combinations were overloaded 
to some extent. Of the combinations that 
involved a full trailer (in some instances the 
combination included a tractor, semitrailer, 
and a full trailer), more than 25 percent ex- 
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Figure 25.—Number of trucks and truck combinations, per 1,000 loaded and 
empty vehicles, that exceeded any of the weight limits recommended by the 
AASHO, summers of 1947-54. 


ceeded one of the axle, axle-group, or gross- the maximum weight recommendations of the 
load legal limits in effect in the States, and American Association of State Highway 
almost 44 percent exceeded to some extent Officials. 
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Table 13.—Number of trucks and truck combinations, per 1,000 loaded and empty vehicles, that exceeded the axle, axle-group, or gross- 
weight limit in effect in the States or recommended by the AASHO in the summer of 1954 by main vehicle types and by regions 
| Vehicles exceeding State legal limits Vehicles exceeding AASHO recommendations 
Region and type of vehicle | Nawnher | Number per 1,000 overloaded more than— Nonmber Number per 1,000 overloaded more than— 
| per 1,000 | ———a—t a Bet 7 
seeded | 5 per- | 10 per- | 20per- | 30per- | 50 per- Bs mo 9 | Sper- | 10 per- | 20 per- | 30per- | 50 per- 
| cent | cent cent cent | cent — | cent | cent cent cent cent 
New England: | | 
CS oh Sed ae a Rs Se eee ae er | 10 | 6 | 4 2 1 1 60 | 50 44 | 32 19 10 
I ces he ik a IRL SLOAN we 153 | 95 | 89 70 | 31 on 211 198 186 104 82 12 
Average, single-unit trucks __________-_---------- | 12 | 7 6 4 2 (1) 39 | 34 | 30 20 13 6 
Truck-tractor and semitrailer__--._......-.-------- | 123 | 84 | 51 | 15 5 1 302 | 268 | 223 | 134 66 7 
MERI ONE Ione oc pewene cox acacke annus eee ee) Ce | Rh ; ee eee lcwiccanaien ee ee renee 8 eee 
Average, truck combinations--_-_--..-..-..------ 123 | 84 | 51 | 15 | 5 1 302 | 268 | 223 | 134 66 7 
Average, all trucks and combinations_______..____- 41 | 28 | 18 i 3 1 108 | 96 | 81 50 27 6 
Middle Atlantic: | ’ } | 
III ek rena eo cnnumemnaosmseroen | 21 | 14 5 1 52 45 | 31 | 15 5 1 
ee Re Oe ee Oe ee Pees Steers pee 25 | 22 | 22 | 19 16 4 26 23 23 20 15 9 
Average, single-unit trucks _-___-........--------- 13 | 8 | 4 | 1 1 () 30 26 18 | 9 3 1 
Truck-tractor and semitrailer__-___..-.-.--.------- | 74 | 41 | 25 8 3 (1) 144 107 72 | 33 15 4 
pe eee ee ee ee ee | 77 | (: | +S 85 81 81 | OG Se One, ERE ae Snel 
Average, truck combinations-_______-__-_.______-- 74 | 41 25 s 3 (*) 144 106 | 72 | 33 15 4 
Average, all trucks and combinations - -___________-- 36 | 21 12 4 2 (1) 73 57 39 | 18 8 2 
South Atlantic: | | 
ee ed ne eee pers Sroeant } 18 | 10 5 3 l (1) 2 18 11 | 6 2 (1) 
en RS Sart See here ee ee eee erate: 60 | 33 11 2 75 47 36 | 5 1 
Average, single-unit trucks. __...........-..--.-- 11 | 6 3 1 1 (‘) 10 6 | 3 1 () 
Truck-tractor and semitrailer___...........-_-----| 159 | 90 | 57 19 5 1 199 147 | 105 42 14 1 
ge SS ESO TS see ae VEE es: Pi Serle bet aor Set ge Pe ete Le eee as eee el eee laAePne at Sh alfa 
Average, truck combinations-_______......__--_-_- 158 | 89 | 56 19 | 5 1 198 146 104 | 42 | 14 | 1 
Average, all trucks and combinations - - -_-___------ 55 | 31 | 19 6 2 (‘) 70 | 51 36 29 | 10 | (‘) 
East North Central: } 

NS IO ia eg So So a aan oe nea pektes endo ae 7 | 3a aoe = : 8 | 6 a oe (ee ees li aesseuas 
noha atari ciao nig ci cia ae alla wasps 21 | 13 7 = ; 51 | . | PERS es ee 
Average, single-unit trucks __________--__-___-__- 4} 3 | (1) an > : 6 3 (1) ee ‘ 

Truck-tractor and semitrailer__-.._-..-..----------| 86 | 32 | 12 3 2 (!) 200 | 93 51 20 | 3: | 3 
armen Ore We ee 96 | eee 291 | 125 48 js oem ped AE 
Average, truck combinations______..__________-- 86 | 34 | 11 | 3 | 2 (?) 205 | 95 51 20 10 3 
Average, all trucks and combinations - - - -_____---- 40 | 16 5 1 1 (1) 93 43 22 9 | 5 | 1 
East South Central: | 
ORs 6 iso oox 2h oie kie Linc eemeaceiaubs ee 34 | 23 12 | 6 1 1 33 | 22 12 6 1 | 1 
2 a ly I EI ie IR Se eR RE 32 | 14 | 6 5 32 14 6 5 | i ee 
Average, single-unit trucks____-_._..._-________-- 16 | 10 6 | 3 1 (1) 16 10 6 | 3 | 1 (‘) 
Truck-tractor and semitrailer ----.......-.....---- 158 91 49 13 3 () 142 79 43 | 11 2 | (Q) 
Pir Carer ne Mt ates LS Lees : x oy Ae oe Sami eee send 
Average, truck comhinations____....._.___..-_-- 158 | 91 | 49 | 13 3 (1) 141 79 : 11 | 2) (‘) 
Average, all trucks and combinations___________-- 45 | 27 15 5 1 (1) 42 24 3 5 | 1} () 
West North Central: | } | 
OL ee ee ee See eee 9 | 4 2 1 : 9 { 2 1 | is 
ee ee nn nae Sod See ee oes 42 | 21 | 10 4 15 5 4 4 | 
Average, single-unit trucks______- Ses: ok TT | 6 | 3 | 1 (1) 5 2 1 (!) EOE Rite 
Truck-tractor and semitrailer__--..._._....-------- 167 | 95 | 42 | 6 2 169 93 41 9 2 1. = 
Truck and trailer. ______- Anse sudan Oeeibantan 136 | 66 58 | 57 57 129 64 58 57 | fs ae ‘ 
Average, truck combinations__-___..______------ 166 | 93 | 43 | 8 { 167 92 42 11 | 4 
Average, all trucks and combinations -____________- 62 | 35 | 16 3 1 62 3 15 | 4 | 1 2 
West South Central: | | } 
ee aS ee ES SE AL as oh aE 16 11 | 6 1 16 10 5 |} | A | hele Sa, 
eb SE RET OSS bs 5 OS Soe eee SPR eRe ee ee Roe gene 54 45 9 | 54 45 9 | Oa eieek nalsous abana 
Average, single-unit trucks____........-_.------- 6 4 2 Phos. : 6 | 4 2 | Tere ue 
Truck-tractor and semitrailer ----........--.------ 139 80 36 | 10 3 Q) |} 141 | 90 43 | 12 4 (!) 
Truck and trailer -__-_- i a Se eee wialktn een 35 35 | a ne Snan 70 70 70 | - BE Peete, Leaner 
Average, truck combinations. -_----.....-------- 137 | 80 | 36 10 3 (1) | 139 | 89 43 | 13 | 4 (1) 
Average, all trucks and combinations. -___-__.----- 41 | 24 | 11 | 3 | 1 (1) 42 27 13 4 | 1 (+) 
Mountain: | } 
eee a Fo eee ea ee 27 14 | 6 2} (1) 27 4 6 | Mm © took 
3-axle----- ee Pee eee Oe ee re 94 63 | 35 | 8 3 89 | 69 37 12 Bl nctaseks 
Average, single-unit trucks__--_.......--.-------- 12 7 | 3 | 1 12 | 7 3 1 (‘) 2 
Truck-tractor and semitrailer _--__.-.....--.------- 207 136 | 88 25 6 l 235 172 111 | 37 10 1 
ge re ee eee eee 256 158 103 | 16 6 333 260 174 | 30 if SE eee 
Average, truck combinations-_-_---...........--- 217 140 91 | 24 6 1 255 189 124 | 35 9 1 
Average, all trucks and combinations--__________- 62 39 25 7 2 (?) 71 52 33 10 2 (4) 
Pacific: | | 
hE ee ee eee aoe ee aes aes | 34 25 12 | (‘) ae ; | 34 26 | 12 | CO) Mite cedcen lass e 
Ee RSA OE en | 134 47 20 7 (1) | 148 | 76 20 | Be ikeneceaces eee 
Average, single-unit trucKs____.__._ _-.._.____-- | 18 10 5 (4) (1) 19 | 12 | 5 | J ees ae 
Truck-tractor and semitrailer_-_____- Se ene eee 132 47 18 7 2 302 | 235 | 146 | 22 9 (‘) 
co OS i ea aaa 393 | 129 38 5 2 670 508 315 | 31 es A 
Average, truck combinations_______....._____--- | 208 71 | 24 6 2 409 314 | 195 | 25 10 (1) 
Average, all trucks and combinations_---________- 78 29 | 11 2 1 142 | 108 65 | 8 3 (') 
United States Average: | 
IN INI a it ere eo acc udemmesaumeies tHe 19 12 5 2 1 (') 27 | 19 12 5 2 1 
On. tis TE aii See EP ae i eR 65 34 18 9 3 1 74 | 47 | 27 12 6 2 
Average, single-unit trucks___._.._......._.-..-- 10 6 3 1 | (1) (1) 14 | 10 | 6 | 3 1 (‘) 
Truck-tractor and semitrailer___......._....____-- 128 68 36 10 3 (1) 188 121 | 75 27 11 2 
go eS eee 256 109 42 10 6 Said 437 | 310 | 191 32 of 
Average, truck combinations___________________- | 136 71 36 10 3 (1) 204 | 133 | 82’ 27 11 2 
Average, all trucks and combinations. ---___.__--- | 50 27 13 | 4 1 (?) 74 | 49 | 30 10 4 1 
1 Less than 5 per 10,000. 
he 
ay 
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General Location of the National System of 
Interstate Highways, Including All Additional 
Routes at Urban Areas Designated in September 
1956 is the title of a new publication issued by 
the Bureau of Public Roads. The pamphlet 
contains a small-scale map of the United 
States showing the general location of the 
National System of Interstate Highways and 
individual maps showing the locations of 
routes of the system into, through, and around 
102 urban areas. ‘The urban maps show only 
the city outlines and the general lecations of 
the Interstate system; detailed final locations 
will be determined as projects are advanced 
by the States for construction. The pamphlet 
contains no text other than the certificate of 
approval. 

The publication is not distributed free by 
the Bureau. Copies may be purchased, at 
55 cents a copy, from the Superintendent of 
Documents, U. 8S. Government Printing 
Office, Washington 25. D. C. 
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New Publications 


The National System of Interstate High- 
ways, authorized by the Congress in 1944 
with a limitation of 40,000 miles, is made up 
of the main highways of the Nation, connect- 
ing the principal metropolitan areas, cities, 
and industrial centers, and serving the national 
defense. It is a part of the larger Federal-aid 
primary system. The main network of the 
Interstate system, totaling 37,700 miles, was 
selected by joint action of the State highway 
departments and approved by the Bureau of 
Public Roads on August 2, 1947. The addi- 
tional urban routes, totaling 2,300 miles, were 
recommended by the States and approved by 
the Bureau on September 15, 1955. 

The urban maps in the pamphlet show 
without differentiation the general locations 
of both the newly added routes and the routes 
through the urban areas previously approved. 
Maps are not included for urban areas where 
new routes were not added. Many such 
urban areas are served by previously approved 





interstate routes passing through or around 
them, as indicated by the U. 8. map of the 
system included in the pamphlet. 

Opportunities in the Bureau of Public Roads 
for Young Engineers was recently published by 
the Bureau, in its third edition. This illus- 
trated, 16-page pamphlet is intended to pro- 
vide information for college students interested 
in careers in highway or highway bridge 
engineering in the Bureau of Public Roads. 
The publication briefly describes the organiza- 
tion, operations, and history of the Bureau, 
and explains in detail the 3-year, on-the-job 
training program offered by the Bureau to 
selected civil engineering school graduates. 

The Bureau’s free distribution of the pam- 
phlet is restricted to use in recruitment for its 
training program. Others who are interested 
in the publication may purchase it from the 
Superintendent of Documents, U. 8. Govern- 
ment Printing Office, Washington 25, D. C., 
at 25 cents a copy. 
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PUBLIC ROADS: World Traveler 


Pusuiic Roaps magazine is not only one of 
the oldest continuously published periodicals 
of the United States Government; it is also 
probably one of the most widely traveled. A 
recent review of mailing lists shows that each 
bimonthly edition of more than 5,000 copies 
carries the message of the Bureau of Public 
Roads research work throughout the United 
States and to 80 countries around the world. 

The Bureau of Public Roads distributes 817 
copies of Pusitic Roaps magazine to its own 
personnel, and 1,464 copies are sent to the 
State highway departments in furtherance of 
the cooperative Federal-State highway pro- 
gram. In addition, 446 copies go to other 
Federal and State agencies and to county and 
local rural and urban government highway 
departments, 161 copies are sent to university 
libraries and instructors in highway engineer- 
ing, and 138 to engineering and trade associa- 
tions and publications. The Bureau’s free 
distribution overseas reaches 50 foreign 
countries with 286 copies, mostly to national 
government highway agencies. 

In addition to the Bureau’s distribution, 
the Government Printing Office, in its program 
of supplying representative libraries with 
Government publications, distributes PuBLic 
Roaps to 373 depository libraries across the 
Nation. The United States Information 
Agency uses 87 copies in its -information 
centers in 41 foreign countries. 

Free distribution of the magazine by the 
Bureau of Public Roads is limited to public 
Officials actually engaged in planning or con- 
structing highways and to instructors of high- 
way engineering. There are at present no 
vacancies on the free list, which is limited to a 
specific maximum by regulation. PusBLic 
Roaps is sold by the Superintendent of 
Documents, U. S. Government Printing 
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Office, Washington 25, D. C., at $1.00 per 
year (25 cents additional for foreign mailing). 
Orders for subscriptions are NoT received by 
the Bureau of Public Roads. 

That Pusiic Roaps magazine is considered 
worthwhile reading is indicated by the paid 
subscription list, numbering 1,018 in the 
United States and 523 in 60 foreign countries. 
In somewhat less than 2 years (December 1953 
to October 1955), subscriptions in the United 
States have increased 29 percent and foreign 
paid subscriptions have practically doubled 
in number. 

Geographically, the total (free and paid) 
Pusiic Roaps distribution is remarkably 
widespread. It goes to every State, ranging 
in number from 15 copies for Vermont and 19 
for Delaware to 315 for New York and 428 
for California. Twenty-three States receive 
up to 50 copies each; 13 States are in the 51 to 
100 copy range; over 100 copies go to each of 
12 States and the District of Columbia. 
Four U.S. Territories are on the mailing lists. 

In the Western Hemisphere, Canada and 
Mexico take 97 copies of the magazine; 8 
countries in Central America and the Carribean 
area receive 22 copies; and 8 South American 
nations get 90 copies. 

In Europe, 318 copies of the magazine are 
distributed among 22 different countries. 

Dividing Africa on latitude 10° N., 6 North 
African countries receive 18 copies of PuBLic 
Roaps; 10 Central and South African coun- 
tries get 56 copies. On the Asian continent, 
26 copies of the magazine go to 7 countries in 
the Middle East (longitude 30°-60° E.); 
6 nations in Central Asia (longitude 60°-100° 
E.) receive 51 copies; 7 countries in the Far 
East (east of longitude 100° E.) get 126 copies. 
Four countries of Oceania receive 92 copies, 

The 896 copies going to 80 different coun- 


tries account for 17 percent of the total PuBLic 
Roaps distribution of 5,313 copies. 

The paid circulation of 1,541 copies amounts 
to 29 percent of the total distribution, which 
seems surprisingly good for a government 
periodical in the technical research field. 

Pustic Roaps is indeed a world traveler 
and, judging from the proportion and rate of 
increase of subscription sales, it must be a 
welcome one. 

As a matter that may be of interest to some, 
the countries receiving Pusiic Roaps are 
listed below. The magazine also goes, of 
course, to all 48 States, the District of Colum- 
bia, Alaska, Canal Zone, Hawaii, and Puerto 
Rico. 

Western Hemisphere.—Argentina, Bolivia, 
Brazil, British West Indies, Canada, Chile, 
Colombia, Costa Rica, Cuba, Ecuador, Guate- 
mala, Honduras, Mexico, Nicaragua, Panama, 
Peru, Uruguay, and Venezuela. 

Europe.—Austria, Belgium, Czechoslovakia, 
Denmark, England, Finland, France, Ger- 
many, Greece, Hungary, Iceland, Ireland, 
Italy, Netherlands, Norway, Portugal, Scot- 
land, Spain, Sweden, Switzerland, Union of 
Soviet Socialistic Republics, and Yugoslavia. 

Africa.—Algeria, Angola, Belgian Congo, 
Egypt, Ethiopia, Federation of Rhodesia and 
Nyasaland, French West Africa, Gold Coast, 
Kenya, Liberia, Morocco, Mozambique, Ni- 
geria, Tanganyika, Tunisia, and Union of 
South Africa. 

Asia.—Afghanistan, Burma, Ceylon, China 
(Taiwan), Hong Kong, India, Iran, Iraq, 
Israel, Japan, Jordan, Lebanon, Malaya, 
Pakistan, Philippines, Singapore, Syria, Thai- 
land, Turkey, and Kazakh Soviet Socialistic 
Republic (U. 8. S. R.). 

Oceania.—Australia, Indonesia, New Zea 
land, and Papua. 
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A list of the more important articles in PUBLIC 
|.OADS May be obtained upon request addressed 
t> Bureau of Public Roads, Washington 25, D. C. 


PUBLICATIONS 
of the Bureau of Public Roads 





The following publications are sold by the Superintendent 
of Documents, Government Printing Office, Washington 25, 
D. C. Orders should be sent direct to the Superintendent of 
Documents. Prepayment is required. 


ANNUAL REPORTS 


Work of the Public Roads Administration: 
1941, 15 cents. 1948, 20 cents. 
1942, 10 cents. 1949, 25 cents. 
Public Roads Administration Annual Reports: 
1943; 1944; 1945; 1946; 1947. 
(Free from Bureau of Public Roads) 
Annual Reports of the Bureau of Public Roads: 
1950, 25 cents. 1952, 25 cents. 1954 (out of print). 
1951, 35 cents. 1953, 25 cents. 


PUBLICATIONS 


Bibliography of Highway Planning Reports (1950). 30 cents. 
Braking Performance of Motor Vehicles (1954). 55 cents. 
Construction of Private Driveways, No. 272MP (1987). 15 cents. 
Criteria for Prestressed Concrete Bridges (1954). 15 cents. 
Design Capacity Charts for Signalized Street and Highway Inter- 
sections (reprint from Pustic Roaps, Feb. 1951). 25 cents. 

Electrical Equipment on Movable Bridges, No. 265T (1931). 40 
cents. 

Factual Discussion of Motortruck Operation, Regulation, and 
Taxation (1951). 30 cents. 

Federal Legislation and Regulations Relating to Highway Con- 
struction (1948). Out of print. 

Financing of Highways by Counties and Local Rural Govern- 
ments: 1931-41, 45 cents; 1942-51, 75 cents. 

General Location of the National System of Interstate Highways, 
Including All Additional Routes at Urban Areas Designated in 
September 1955. 55 cents. 

Highway Bond Calculations (1936). 10 cents. 

Highway Bridge Location No. 1486D (1927). 15 cents. 

Highway Capacity Manual (1950). $1.00. 

Highway Needs of the National Defense, House Document No. 
249 (1949). 50 cents. 

Highway Practice in the United States of America (1949). 75 
cents. 

Highway Statistics (annual): 

1945 (out of print). 1948, 65 cents. 1951, 60 cents. 
1946, 50 cents. 1949, 55 cents. 1952, 75 cents. 
1947, 45 cents. 1950 (out of print). 1953, $1.00. 

Highway Statistics, Summary to 1945. 40 cents. 

Highways in the United States, nontechnical (1954). 20 cents. 

Highways of History (1939). 25 cents. 

Identification of Rock Types (1950). Out of print. 

Interregional Highways, House Document No. 379 (1944). 75 
cents. 

Legal Aspects of Controlling Highway Access (1945). 15 cents. 

Local Rural Road Problem (1950). 20 cents. 

Manual on Uniform Traffic Control Devices for Streets and High- 
ways (1948) (including 1954 revisions supplement). $1.00. 

Revisions to the Manual on Uniform Traffic Control Devices 
for Streets and Highways (1954). Separate, 15 cents. 

Mathematical Theory of Vibration in Suspension Bridges (1950) 
$1.25. 

\lodel Traffic Ordinance (revised 1953). 20 cents. 


PUBLICATIONS (Continued) 


Needs of the Highway Systems, 1955-84, House Document No. 
120 (1955). 15 cents. 

Opportunities in the Bureau of Public Roads for Young 
Engineers (1955). 25 cents. 
Principles of Highway Construction as Applied to Airports, Flight 
Strips, and Other Landing Areas for Aircraft (1943). $2.00. 
Progress and Feasibility of Toll Roads and Their Relation to the 
Federal-Aid Program, House Document No. 139 (1955). 15 
cents. 

Public Control of Highway Access and Roadside Development 
(1947). 35 cents. 

Public Land Acquisition for Highway Purposes (1943). 10 cents. 

Public Utility Relocation Incident to Highway Improvement, 
House Document No. 127 (1955). 25 cents. 

Results of Physical Tests of Road-Building Aggregate (1953). 
$1.00. 

Roadside Improvement, No. 191MP (1934). 10 cents. 

Selected Bibliography on Highway Finance (1951). 60 cents. 

Specifications for Construction of Roads and Bridges in National 
Forests and National Parks, FP—41 (1948). $1.50. 

Standard Plans for Highway Bridge Superstructures (1953). 
$1.25. 

Taxation of Motor Vehicles in 1932. 35 cents. 

Tire Wear and Tire Failures on Various Road Surfaces (1943). 
10 cents. 

Transition Curves for Highways (1940). $1.75. 


MAPS 


State Transportation Map series (available for 39 States). Uni- 
form sheets 26 by 36 inches, scale 1 inch equals 4 miles. Shows 
in colors Federal-aid and State highways with surface types, 
principal connecting roads, railroads, airports, waterways, 
National and State forests, parks, and other reservations. 
Prices and number of sheets for each State vary—see Superin- 
tendent of Documents price list 53. 

United States System of Numbered Highways together with the 
Federal-Aid Highway System (also shows in color National 
forests, parks, and other reservations). 5 by 7 feet (in 2 sheets), 
scale 1 inch equals 37 miles. $1.25. 

United States System of Numbered Highways. 28 by 42 inches, 
seale 1 inch equals 78 miles. 20 cents. 





Single copies of the following publications are available to 
highway engineers and administrators for official use, and 
may be obtained by those so qualified upon request addressed 
to the Bureau of Public Roads. They are not sold by the 
Superintendent of Documents. 


Bibliography on Automobile Parking in the United States (1946). 
Bibliography on Highway Lighting (1937). 

Bibliography on Highway Safety (1938) 

Bibliography on Land Acquisition for Public Roads (1947). 
Bibliography on Roadside Control (1949). 

Express Highways in the United States: a Bibliography (1944). 
Indexes to Pustic Roaps, volumes 17-19 and 23. 

Title Sheets for Pustic Roaps, volumes 24—27, 
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DIVISION OF PUBLIC DOCUMENTS (GPO) 
WASHINGTON 25, D. C. 
OFFICIAL BUSINESS 
If you do not desire to continue to receive 
this publication, please CHECK HERE [J]; 
tear off this label and return it to the above 
address. Your name will then be promptly 
removed from the appropriate mailing list. 
DEPARTMENT OF COMMERCE - BUREAU OF PUBLIC ROADS 
STATUS OF FEDERAL-AID HIGHWAY PROGRAM 
AS OF OCTOBER 31, 1955 
(Thousand Dollars) 
| ACTIVE PROGRAM r 
STATE “ae | PROGRAMMED ONLY | FRO er tm on i CONSTRUCTION UNDER WAY | TOTAL 
| ‘otal ‘edera! . | ‘ota’ “edera’ a | Tota “edera | ‘otal *ederal 
‘Cot ‘ca (cas: | ue —— al peng con = ; a poe i; ese 
itil $19,913 $13,218 $6,731 324.0] $6,035 $3,339 57.0 | $38,210} $19,646 597.6 $57,463 $29,716 978.8 
Arizona 961 4, 884 3,616 93.9 1,565 1,176 29.7 11,048 8,071 184.4 17,497 12,863 308.0 
Arkauses 15,227 93565 _5,129 315-4 7.121 3,564 J 82.9 | 19,525 9,866 |__ 433-6 _36,211 18,559 831.9 
California 18,293 43,690 | 23,703 222.69 15,081 | 8,160 | 27.4 | 129,735 66,046 266.9 188 ,506 | 97,909 537.2 
Colorado been 10,353 _—" 165.8; 2,448 3 sh87 20.1 | 17,676 91599 146.0] 30,477 ~— 331.9 
— ee. 4) [ Prd 57 | i —aite.4 8,135 | 4,045 | 11,8! 9,732 | 839 | —«:18.7 
a ae 6,850 1,723 868 10.2 1,207 | 621 | 20.5 | 5/911 | 3,299 14.8 8,841 4, 768 | 45.5 
Florids 17,279 14,196 7,453 288.3 12,815 | 6,611 83.6 25 520 | 12,808 236.9 52,531 | 26,872 608.8 
— 26,351 | 24,616 | 12,417 527.2 | 7,622 3,399 | 64.0] 39,780 | ~ 18,862 662.6]  __—72,018 | 2 34,678 | 1,273.8 
Idaho 10,039 3,857 2,488 71-4 4,025 2,686 42.6 | 9,547 6,194 152.4 17,429 11,368 | 272.4 
IMinois ter 39,413 werd | 378.0 a cn 4 a 86,210 459727 975 «7| 145 679 794333 99699 
— ee 164 _ 7 _9,561 |_ _ 90.7) 13,346 | 7,716 | 54,0] 37,239] 19,890 | 100.2 19 5 330 37,167 | 244.9 | 
Iowa 18,375 17,739 9630 | 513.5 5,831 | 2,974 83.0 | 23,471 | 12,669 889.1] 47,032 25 5273 | 1,485.6 
Kanes, roe 10,518 seme 657.5 2,613 1,400 65.7 | = 11,339 | 918.9) 354415 Pao er 
a 2sTITS | __ 6,298 | 100,2 3,197 305%.) 50,337 | 720 | _ _635,0] 55,047 |  __25,950 | 745.6 
Louisiana 13,648 15 9019 7,509 l 169.7 55451 2,725 32 3 | 42,974 20,368 510.5] 63,444 30,602 | 712.5 
Maine . 8,018 9,198 4,895 65.0 543 272 59 | 11,385 5 878 76.0 21,126 11,045 | 146.9 
nae . 1S | ___2 —T2.9| 5,865 | 2,621 | _4.8/ 14,069 |_ - 952 | ___2,723 | _ _164.3_ 
Massachusetts 27,423 8,354 | 4,167 24.9 1,806 903 | =.43,725 20,751 W609] 53,885 { 25,821 Ti8 
Michigen 20,031 an 25,674 534.4 eee 9,790 Be | om 239742 545.6 114,789 394206 noma 
—— 23,207 | - 5,66) | 3385) 3 L 66.) 198.5.) _ 3 7 16,606 666671 O| 21,224 | 1,127.5 
Mississippi 16,556 7,313 3,591 249.0 4,119 | 2,243 62.2 28,512 14,686 740.8 39,944 20,520 | 1,052.0 
en pe 25 ,810 13,233 | 1,123.0 8,783 5 280 8.0} 72,387 37,593 | 1,156.8 106 , 980 ae ‘— 
— _18,699 | 9,610 A = ee - 766 | _ 370,01 | __- 23,036 | 648.2 
Nebraska 17,295 18,322 9,572 841.4 6,404 2,919 59.2 | 27,252 15,241 770.0| 51,978 27,732 | 1,670.6 
Nevede ir 14,811 3,910 3307 ~~ 557 13.3 } 5,240 4,316} 9201) 9,716 oars = 
7 a 14.61 = é oe i eee Ce ee: Cy 924 | 59.9 
New Jersey 25,817 13,356 6,146 57.5 3,556 1,786 4.7 30,447 14,209 | 53.0] 47,359 22,141 115.2 
>see sero zene? po 2,317 5h.0 2919 1,827 39.7 5696 5759 | 170.9! 15,075 9,903 26h.6 
48,717. 2' 6 we 56 21.6 |- 8,815 | 105,411 | _ = Pe 2 
North Carolina 24,426 15,625 7,880 187.3 4,108 1,979 47.9 | 41,729 20,803 | 590.3 61,662 30,662 825.5 
— Dakota 12,270 5 22h 2,689 808.3 4,260 2,168 435.1) 11,137 5,597} 651.6 20,621 a 1,595.0 
~~ 29,284 171.11 _ 7,053 3p4k7 125.5 66,129 | _ 31,933 | __103.4| | 64,664 | 300.0 
Oklahoma 19,574 17,111 8,940 | 337.5| 14,301 7,541 | isle2|  30,342| 15,891] 359.7 61,754 32,372 | 836.4 
=— ; 8,056 11,671 6,708 108.0 4. 366 2,761 42.7} 16,175 10,029} 159.0 32,212 19,498 be 9p 
iat laa |___ 56 7 20,779 10,761 4h.o | 82.980 | | __26 Be Ya |__388.9 
Rhode Island 2,265 10,189 5 als 18.6 | "Oho "473 1.5| 14,076 7,051 29.1 25,211 127938 49.2 
South Carolina pe weg 6,390 7 ny 1,163 18.3 peg 10,759 317-5} Soa eng = ° 29 
= zs OT 0 5,097 3026 3,534 2,057 2k.4 11,316 | 536.5) 2 3,677 | 1,043.3 | 
Tennessee 23,999 18,109 | 9,013 l 247.2 8,087 043 8 | 37,310 | 16,870 358.5 63,506 29,926 694.5 
a 1962 30077 | 15,867 550ek —— 9,709 167.3 | 88, 662 46,954 es 137,008 724530 _8 
= 7,570 5,79 + T4+.0 4, Sed | 13,570 |_ _ 8,833 | _ _ e 2 __14,343 | 274. 
Vermont 5,632 | ote 1,019 8.9 "263 | "32 7.0 | 8,965 4,699 5 11,253 5,850 102.4 
ll 21,038 15,856 in 256.7 4536 2,374 25.9 | yo 12,066 oa! oars — a 
= =" _} 1% ig ine_| Feat | 23.809 | |_ _125. _..__aeeel |. Sees 
West Virginia 18,402 8,891 4547 | 3723] 2,757 1,393 7.8| 17,575 8,624 98.6 29,223 14,764 | 143.7 
Wreming mee | eee | Snes] Taea| Sees | | adn] 33a] Beer] eric] Sere | dovoag | Senco 
Hawaii ie ye 5,329 | 2,627 | 1,414 | 5.7| 3,277 1,571 2.9 | "5,050 2,245 11.5 11,054 5,230 20.1 
an hoggmaa 10,130 4,437 | wort | ~s 1,206 2.4 | rd 3626 as pn — By: 
_———— - ds wv _2)..' - — _ = —E 2 ry 2 2 ee 
if 
TOTAL 952,024 105,508 | 417,826 | 11,564.9} 288,775 154,235 | 2,515.3 | 1,733,150 885,192 | 17,785.4; 2,811,427 1,457,253 | 31,865.60 
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